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PREFACE 

Our  Provincial  Variation  in  Teaching  Method 

A  careful  survey  of  the  field  of  teaching  methods  indicates  a 
variation  in  modes  of  teaching  which  can  scarcely  be  sanctioned 
by  the  versatility  and  freedom  which  they  offer  the  teacher.  In 
fact,  the  use  of  a  great  variety  of  methods  is  scarcely  char- 
acteristic of  the  average  teacher's  practice  though  he  has  often 
repeated  the  just  claim  that  he  requires  a  large  range  of  choice 
in  dealing  with  children.  Neither  is  a  versatile  series  of  methods 
of  instruction  characteristic  of  city  and  town  systems  of  schools 
where  an  over-rigid  uniformity  of  procedure  is  insisted  upon  far 
too  often.  The  variation  is  geographical  and  institutional.  One 
part  of  the  country  uses  one  method,  and  another  a  different  one 
for  the  same  purpose ;  or,  the  primary  school  emphasizes  its  own 
pet  methods  of  procedure,  while  the  grammar  school  holds  to  its 
own  traditions,  borrowing  little  from  the  school  below.  Variety 
here  does  not  represent  fertility  of  professional  resource ;  it  is 
a  mark  of  professional  provinciality. 

Local  School  Government  as  a  Cause 

Our  democratic  political  system  has  vested  the  control  of 
the  schools  in  the  local  authority.  The  Federal  government  may 
foster  the  organization  of  schools,  but  the  states  give  them  their 
actual  form  of  organization.  The  state  may  lay  down  a  mini- 
mum  course   of  study,  but  the  supervision   of  actual  teaching, 

il  i 
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which  is  in  any  way  really  effective,  is  left  to  the  local  school 
superintendent.  Thus  the  central  business  of  the  school,  which 
is  to  teach  children,  is  more  highly  local  than  its  administration 
and  business  management.  The  result  is  that  the  modes  of 
teaching  utilized  in  American  communities  indicate  a  far  greater 
variability  than  is  either  necessary  or  desirable,  for  they  do  not 
represent  refinements  of  teaching  procedure  supplementing  each 
other  in  the  practice  of  a  single  teacher,  as  much  as  they  do 
gross  modes  of  attack  used  in  different  communities  and  slowly 
competing  with  each  other  for  supremacy. 

Supervision   Tozcard  False  Uniformity  as  a  Factor 

Of  course  there  has  been  a  certain  tendency  toward  uniformity 
in  methods  within  single  school  systems.  Who  that  has  watched 
our  recent  tendencies  could  fail  to  note  the  false  and  disastrous 
application  of  this  principle  by  its  passionate  devotees.  Seldom 
has  one  institution  suffered  more  in  borrowing  from  another 
than  in  this  crude  transfer  of  a  factory  principle  to  the  school. 
The  superintendent  and  the  principal  of  a  dozen  years  ago  who 
insisted  on  uniformity,  generally  fastened  on  to  school  or  system 
a  provincial  or  personal  method  without  much  rational  in- 
quiry into  the  relative  value  of  known  methods  used  in  the  same 
field.  Hence,  even  the  natural  variation  and  selection  of 
methods,  which  normally  accompany  the  overlapping  of  com- 
munity or  institutional  practices  as  their  horizons  broaden  and 
their  contacts  increase,  were  lost  to  educational  progress. 
Machine  supervision  has  in  many  places  actually  defeated  a 
normal  and  spontaneous  improvement  of  teaching  means.  It 
has  imposed  a  uniformity  out  of  hand,  when  it  ought  to  have  been 
consciously  seeking  every  known  method  of  procedure  and  scien- 
tifically demonstrating  the  relative  worth  of  each  before  render- 
ing its  judgment  and  issuing  its  command.  Of  course  it  is 
unnecessary  to  suggest  that  this  older  supervision  toward  a 
false  uniformity  is  beginning  to  pass  and  that  we  are  coming 
to  know  a  different  spirit  and  method. 

Our  Lack  of  a  Professional  Clearing  House 

It  may  be  contended  with  proper  show  of  argument  that  the 
teacher,    principal,    or    superintendent,    as   the   profession    is    at 
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present  organized,  is  scarcely  in  a  position  to  gather  types  of 
teaching  method  from  the  ends  of  the  earth,  to  experiment 
with  them  in  even  a  gross  empirical  way,  and  to  give  a  more 
or  less  accurate  relative  evaluation  of  them.  These  practitioners 
are  so  pressed  by  the  day's  practical  duties  that  there  is  little 
margin  of  energy  or  time  for  these  extra  duties  that  would  redeem 
them  from  a  narrow  traditional  or  provincial  practice  of  their  pro- 
fession. There  needs  to  be  some  more  or  less  central  professional 
organization  to  gather,  estimate,  and  disseminate  professional 
knowledge.  For  this  purpose  our  voluntary  teachers'  associa- 
tions, both  national  and  local,  have  been  inefficient,  and  the 
United  States  Bureau  of  Education  at  the  seat  of  government 
has  hardly  had  funds  for  much  real  professional  inquiry.  Even 
with  the  funds  at  its  disposal  it  has  scarcely  made  a  beginning 
in  the  collection  and  evaluation  of  teaching  methods,  though 
efficiency  in  this  domain  seems  to  be  imperative  in  the  ultimate 
educational  service  of  the  schools. 

The  Ensuing  Waste 

The  task  of  bringing  together  our  existing  pedagogical  knowl- 
edge has  therefore  been  done  in  a  haphazard  fashion.  A  teacher 
here  and  there  makes  a  study,  a  committee  of  some  teachers' 
association  makes  a  report,  the  university  departments  of  educa- 
tion issue  bulletins,  magazine  articles,  and  doctors'  disserta- 
tions ;  but  still  the  result  is  fragmentary  and  incoherent.  Valu- 
able variations  in  practice  are  overlooked  and  experiments  are 
repeated  over  and  over  again  by  members  of  the  profession  who 
do  not  know  of  each  other's  labors.  Thus,  our  limited  energies 
for  investigation  are  squandered  for  the  want  of  a  thorough  or- 
ganization of  our  facilities.  In  some  manner,  soon,  we  must 
capitalize  and  organize  our  small  investigative  energies  so  as 
to  have  a  professional  clearing  house  for  our  empirical  and  ex- 
perimental knowledge  of  teaching  methods. 

The  Function  of  this  Monograph 

In  the  mear while,  awaiting  the  more  competent  organization 
of  our  professi  «n,  it  is  the  obligation  of  individual  men  and  in- 
stitutions to  contribute  to  the  analysis  and  description  of  our 
methods   and   to    lay   the    foundations    for   experimental   work. 
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The  two  studies  upon  the  teaching  of  spelling,  presented  in  the 
Teachers  College  Record,  of  which  this  study  is  the  second,1 
are  tentative  efforts  ( 1 )  to  unify  our  knowledge  of  existing 
modes  of  instruction  within  a  single  school  subject,  (2)  to  esti- 
mate the  worth  of  the  existing  ways  of  improving  our  teaching 
technique,  and  (3)  to  suggest  a  particular  scientific  and  practical 
mode  for  determining  the  value  of  existing  and  suggested  teach- 
ing methods. 

In  this  particular  study,  actual  experiments  which  have  been 
conducted  in  the  Horace  Mann  School  are  reported  so  that 
an  understanding  of  experiments  in  comparative  teaching  may 
be  had  in  concrete  detail.  In  addition,  a  suggestive  list  of  prob- 
lems that  require  experimental  investigation  is  offered.  These 
do  not  call  for  any  intrusion  of  radical  methods  into  the  school. 
They  represent  well  tried  methods  widely  used,  the  relative 
efficiency  of  which  is  in  doubt.  Experimental  teaching  with 
such  methods  involves  no  serious  departure  from  well  sanctioned 
practice. 

The  two  monographs  are  the  outcome  of  the  joint  effort  of  a 
practical  school  principal  and  a  supervising  theorist.  It  was 
necessary  to  know  and  investigate  the  methods  current  among 
American  teachers  for  the  purpose  of  finding  out  which  were  best 
to  apply  to  the  Horace  Mann  Elementary  School  of  Teachers 
College.  From  another  point  of  view  there  is  expressed  the  at- 
tempt of  a  professional  school  for  teachers  to  base  its  theoretical 
work  upon  the  practical  work  of  American  schools.  The  School's 
need  for  better  practice  and  the  College's  desire  for  more  ef- 
fective theory  have  been  responsible  for  both  studies. 

H.  S. 


1  Suzzallo,  Henry.  The  Teaching  of  Spelling,  Teachers    College  Record, 
November  191 1,  Vol.  XII,   No.  5. 
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PART  I 

THE  IMPROVEMENT  OF  INSTRUCTION 
IN  SPELLING 


CHAPTER  I 

TYPICAL  MODES  OF  PROGRESS  IN  TEACHING 

All  Progress  Not  Scientific 

It  has  been  said  with  great  frequency  and  with  great  stress 
that  we  have  no  well  established  scientific  method  in  educa- 
tion, the  implication  being  that  we  have  no  stable,  certain,  and 
expeditious  way  of  improving  our  teaching  practice.  But  neither 
the  direct  statement  nor  the  implication,  if  true,  means  that 
teachers  have  no  methods  of  progress.  This  would  belie  our 
educational  progress,  particularly  that  of  the  last  half  century. 
Our  institutions  have  improved  and  they  will  continue  to  do  so. 
But  that  improvement  will  never  be  as  constant  and  effective 
as  it  might  be,  were  our  pursuit  of  progress  conscious,  the  prob- 
lems investigated  practical,  and  the  methods  employed  scientific. 
We  need  therefore  to  lay  emphasis  at  this  time  on  the  conscious 
investigation  of  our  practical  problems  by  scientific  methods. 
To  assist  in  that  purpose  is  the  function  of  this  monograph. 

The  Need  to  Understand  All  Modes 

But  in  the  effort  to  find  a  more  accurate  way  of  improving 
our  teaching  technique  let  us  not  neglect  any  of  our  present 
modes  of  progress.  These  can  still  be  utilized  in  so  far  as  they 
are  under  control.  Whether  they  are  or  are  not,  it  will  still  be 
necessary  to  understand  them,  for  every  influence  for  change 
which  operates  within  a  practical  institution,  such  as  the  school, 
must  work  among  many  forces,  each  of  which  modifies  every 
other.  The  prejudice  of  a  well  accepted  tradition  will  dull  the 
logical  edge  of  the  most  convincing  investigation ;  and  a  too 
exclusive  faith  in  some  particular  truth  of  psychology  may  make 
one  skeptical  of  experimental  evidence  upon  other  points.  It 
would  be  well,  then,  if  we  could  know  the  typical  influences  which 
now  make  for  improvement  in  the  methods  of  teaching  spelling. 

9]  9 


io  Teachers  College  Record  [10 

Typical  Modes  of  Progress 

There  are  many  modes  by  which  we  advance  in  our  teaching 
methods.  Some  of  them  are  quite  unconscious  so  far  as  the  in- 
dividual or  the  professional  group  is  concerned ;  others  are  the 
conscious  product  of  individual  or  organized  group  effort.  Some 
are  the  result  of  a  crude  empiricism ;  others  of  a  more  refined 
scientific  method.  It  is  difficult  to  give  a  clear  presentation  of 
them  apart  from  the  concrete  situations  upon  which  they  operate. 
But  certain  typical  modes  through  which  our  professional  prac- 
tices are  being  improved  may  be  indicated.  No  extensive  treat- 
ment of  the  types  is  attempted.  They  are  merely  indicated  in 
a  general  way,  with  such  definitions  and  illustrations  as  are 
necessary  to  identify  the  movements  for  the  ordinary  professional 
teacher. 

(i)  Daily  Trial  and  Success 

Every  teacher  who  is  at  all  sensitive  to  the  results  of  his 
teaching  devices  tends  to  vary  his  practice  from  day  to  day. 
Constant  trial,  with  error  eliminating  and  success  qualifying  a 
departure,  is  thus  a  source  of  progress.  In  time  the  new  methods 
discovered  by  one  practitioner  are  imitated  by  other  teachers,  and 
innovation  is  thus  diffused. 

We  are  unable  to  measure  the  degree  of  professional  improve- 
ment which  is  due  to  this  type  of  individual  variation  and  its 
conscious  or  unconscious  imitation.  It  must  be  considerable, 
judging  from  the  way  a  single  new  practice  will  spread  over  the 
classrooms  within  a  single  unit  of  supervision.  At  least,  its  con- 
tribution seems  substantial  enough  to  warrant  school  systems  in 
sending  their  teachers  on  tours  of  visitation  without  loss  of 
salary.  Many  teachers  are  quite  unable  to  apply  a  general  prin- 
ciple in  the  modification  of  their  work ;  let  them  behold  the  prin- 
ciple exemplified  in  concrete  procedure  and  they  readily  adopt  the 
new  method. 

The  use  of  personal  and  class  tests  of  spelling  words  in  sup- 
plementation of  the  speller  is  a  typical  device  which  seems  to 
have  originated  in  the  classrooms  of  individual  teachers  and  spread 
through  the  imitation  of  teachers  who  have  seen  it  in  operation 
or  heard  it  described.    At  least,  such  a  detailed  change  seems  not 
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to  be  the  product  of  any  distinct  professional  agitation.  A 
similar  force  seems  to  have  been  behind  the  spread  of  con- 
versation as  an  introductory  basis  for  the  spelling  period, 
the  "  flash  card  "  method  of  forcing  the  child  to  focus  his  atten- 
tion on  visual  form,  and  the  pronunciation  of  words  both  before 
and  after  letter-spelling  of  words. 

(2)  Experimentation  of  Progressive  Teachers 

Closely  akin  to  the  "  trial-and-success  "  improvement  just  men- 
tioned is  the  deliberate,  experimental  teaching  of  progressive 
teachers.  In  the  situation  mentioned  above,  the  modification  of 
procedure  is  general,  the  total  method  of  teaching  a  given  phase 
of  spelling  being  reconstructed  very  slowly,  many  aspects  being 
modified  many  times  before  a  changed  complex  is  fixed  as  a 
whole.  It  is  a  product  of  crude  but  effective  empiricism,  the 
result  of  a  kind  of  pedagogical  groping.  It  is  hardly  experi- 
mental in  the  sense  that  the  teacher  is  fully  conscious  that  the 
method  as  a  whole  is  "  brand  new,"  and  that  its  first  uses  are 
quite  tentative.  In  real  experiment  some  new  idea  or  device 
occurs  to  the  teacher  of  original  mind,  and  it  is  tried  out  with 
its  worth  in  question.  If  a  fair  proportion  of  successes  ensue, 
the  method  is  accepted  as  a  new  technique  within  the  teachers' 
equipment.  The  teacher  may  become  an  enthusiast  in  his  dis- 
covery and  vigorously  apply  the  newly  discovered  method  to 
many  situations  in  spelling,  urging  it  as  a  panacea  for  many  diffi- 
culties. Many  of  our  "  one-idea  "  methods  have  had  their  origin 
in  the  individual  experiments  of  progressive  teachers.  The  re- 
constructions of  our  spelling  teaching,  which  come  in  this  way, 
are  likely  to  be  far  more  radical  than  the  results  which  come  by 
way  of  the  slower  process  of  "  trial,  error  and  success."  Some 
of  the  devices  for  focusing  the  child's  attention  on  irregular  and 
difficult  parts  of  words,  such  as  the  use  of  colored  chalk  and 
mnemonic  devices,  are  produced  largely  by  such  individual  ex- 
perimentation. The  exclusive  use  of  words  which  can  be  ob- 
jectified or  acted  out  in  the  teaching  of  spelling  is  another  con- 
spicuous example  of  a  system  of  teaching  which  is  thus  developed 
and  extended. 


12  Teachers  College  Record  [12 

(3)   General  Pedagogical  Movements 

Both  the  modes  of  improvement  mentioned  start  with  concrete 
devices  or  systems  of  instruction.     In  these  cases  a  new  concrete 
procedure  substitutes  itself  for  or  modifies  a  more  traditional  con- 
crete procedure.     There  is  another  type  of    reform  movement 
which  works  upon  the  details  of  instruction  through  changes  in 
the    underlying   professional    thought.      Sometimes    these    peda- 
gogical movements  operate  within  a  special  subject,  and  some- 
times they  influence  the  whole  attitude  of  the  school,  touching 
all  fields.   It  is  obvious  that  general  pedagogical  movements  which 
influence  the  professional  attitude  of  teachers  will  influence  the 
special  methods  of  teaching  spelling.     The  wide  tendency  toward 
making  all  school  work  vital  and  interesting  to  the  child  has  made 
spelling  methods  much  less   formal.       The  Herbartian  doctrine 
of  correlation  brought  spelling  into  closer  touch  with  other  sub- 
jects and  emphasized  the  need  to  understand  the  meaning  and 
use  of  words.    The  developmental  method  of  instruction  changed 
the  nature  of  the  spelling  period  so  that  children  were  taught, 
not  merely  examined.     Whatever  affects  the  viewpoint  and  pro- 
fessional attitude  of  teachers  naturally  influences  spelling  along 
with  other  subjects.    Spelling  participates  in  each  wave  of  general 
educational  reform. 

(4)  Special  Pedagogical  Movements 

Frequently,  spelling  methods  are  changed  by  pedagogical  in- 
fluences local  to  itself.  The  subordination  of  the  spelling  match 
is  a  case  in  point.  The  reaction  against  word  analysis  as  an  aid 
to  spelling  is  another.  Of  course  these  particular  changes  never 
occur  as  the  result  of  some  movement  special  to  the  subject 
alone ;  other  forces  for  reform  supplement  and  reinforce.  Never- 
theless, there  are  changes  in  instruction  which  are  dominantly 
determined  by  the  problems  peculiar  to  spelling  and  by  the  dis- 
content which  arises  with  the  traditional  technique  employed  to 
solve  them. 

Because  of  the  peculiar  secondary  place  which  spelling  oc- 
cupies as  a  subject  in  the  elementary  curriculum,  it  has  been 
modified  less  than  other  subjects  by  reforms  arising  within  the 
subject     itself.        But     more     than     other      studies,      for     the 
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same  reason,  it  has  had  its  technique  modified  by  special  reforms 
arising  within  the  other  disciplines  with  which  it  has  been  con- 
nected; e.  g.,  reading.  Changes  designed  to  affect  the  special 
methods  of  teaching  beginners  to  read  have  always  had  a  de- 
layed but  certain  influence  upon  instruction  in  spelling.  One  has 
only  to  call  attention  to  the  special  use  of  syllabication,  diacritics, 
and  phonograms  in  both  reading  and  spelling  to  establish  this 
point. 

(5)  Reconstruction   Through  Psychological  Criticism 

As  time  has  passed  it  has  become  more  clearly  recognized  that 
we  could  not  depend  solely  upon  the  methods  of  empiricism  or 
those  of  a  philosophic  pedagogy  for  improvement  in  teaching. 
There  is  a  growing  recognition  that  in  so  far  as  teaching  method 
is  an  adjustment  to  the  mental  nature  of  children,  its  efficacy 
rests  upon  a  knowledge  and  application  of  psychological  laws. 
More  and  more  we  recognize  that  psychology  is  the  most  im- 
portant scientific  basis  for  effective  teaching.  Here  the  improve- 
ment of  spelling  instruction  enters  definitely  into  its  scientific 
background,  and  psychology  has  done  much  to  criticize  and  re- 
construct old  methods  of  teaching  and  to  suggest  new  devices. 
The  method  of  multiple  association  where  eye,  ear,  throat,  and 
hand  are  used  to  give  to  the  pupil  a  full  rich  impression  of  a 
word  is  a  constructive  suggestion  of  psychological  thought.  The 
emphasis  upon  habit-formation  in  the  correction  of  spelling  errors 
is  another.  The  use  of  visualization  and  copying  to  the  neglect 
of  pronunciation,  in  the  case  of  irregular  words,  has  its  origin 
in  psychological  modes  of  attacking  the  spelling  problem. 

(6)  Studies  in  the  Special  Psychology  of  Spelling 

With  the  growing  reliance  of  methodologists  on  a  general  scien- 
tific psychology,  it  is  quite  natural  that  a  special  psychology  of 
spelling,  more  intimate  to  the  problem  than  a  general  descriptive 
and  dynamic  psychology,  should  be  sought.  Experimental  psy- 
chology has  been  utilized  to  study  the  special  psychology  of  spell- 
ing processes.  Unfortunately  these  have  not  been  numerous, 
nor  have  they  been  very  influential  in  current  practice.  For  the 
most  part  they  have  tried  to  reveal  the  nature  of  spelling  errors 
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and  to  indicate  the  varied  causes  of  mistake.1  The  more  nu- 
merous and  important  studies  in  the  special  psychology  of  read- 
ing have  perhaps  had  more  actual  influence  on  the  teaching  of 
spelling  than  the  inquiries  conducted  within  the  field  of  spelling. 
The  reason  for  this  is  clear  when  one  realizes  that  similar  ele- 
ments are  present  in  both  cases.  When  the  young  child  reads, 
he  proceeds  from  the  printed  symbol  to  the  pronunciation  and 
meaning;  when  he  spells  in  spontaneous  composition  he  proceeds 
from  his  meaning  and  pronunciation  to  the  written  letters.  Spell- 
ing is  a  kind  of  reverse  reading  process.  Of  course  there  are 
differentiating  elements  which  make  very  important  differences ; 
but  the  special  psychology  of  one  field  is  in  degree  applicable  to 
the  other.  Hence  the  influence  of  psychological  theories  of  read- 
ing on  the  teaching  of  spelling. 

(7)  Investigations  of  Existing  Conditions 

At  best  psychology  is  still  remote  from  pedagogy.  Pedagogy 
deals  with  complex  and  dynamic  situations,  while  psychological 
experiment  is  mostly  concerned  with  relatively  simple  phe- 
nomena under  conditions  of  artificial  simplification.  Teaching 
method,  too,  is  a  synthetic  art,  while  psychology  is  an  analytic 
science.  While  psychological  truth  may  be  very  valuable  to 
pedagogics,  the  spirit  of  scientific  inquiry  which  psychology  has 
introduced  into  education  can  be  more  useful  than  the  truths 
rendered  by  this  basic  science.  The  direct  scientific  investiga- 
tion of  existing  methods  of  teaching  has  already  been  attempted 
by  American  educators.  Usually,  these  have  investigated  the 
efficiency  of  teaching  methods  in  their  relation  to  conditions  of 
administration  and  supervision,  the  arrangement  of  time  sched- 
ules, and  similar  factors.  The  investigations  of  Cornman  and 
Rice  are  typical.  Rice  pointed  out  the  large  waste  in  the  drill 
method  of  teaching  spelling  and  suggested  that  a  fifteen  minute 
period  each  day  will  suffice  for  adequate  learning.2     Cornman 


1  Foster,  W.  T.,  The  Spelling  of  College  Students.  Journal  of  Educa- 
tional Psychology,  Vol.  II,  No.  4,  April  191 1,  pp.  211-215.  Also  Burnham. 
Wm.  H.,  The  Hygiene  and  Psychology  of  Spelling.  Pedagogical  Semin- 
ary, Vol.  XIII,  1906,  pp.  474-501. 

'  Rice.  J.  M.,  The  Futility  of  Spelling  Grind.  Forum,  April  and  June, 
1897. 
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showed  that  good  incidental  instruction  in  spelling  can  be  as 
effective  as  the  special  instruction  given  through  regular  study 
and  recitation  periods.1  Studies  of  this  type  have  stimulated 
thought,  inquiry,  and  experiment.  They  have  been  far  more 
valuable  in  the  impetus  they  have  given  to  investigation  than  for 
the  conclusions  they  have  offered.  They  have  by  no  means 
decided  the  intrinsic  value  of  one  type  of  teaching  as  opposed  to 
another.  They  have  merely  suggested  the  inefficiency  of  typical 
methods  of  teaching  as  these  are  used  in  current  practice.  The 
different  ways  teachers  have  of  using  methods  bearing  the  same 
pedagogical  title  have  not  been  carefully  distinguished,  and 
there  has  been  inadequate  control  of  conditions  in  the  submis- 
sion of  tests.  These  objections  have  been  clearly  stated  in 
Wallin's  careful  study  of  more  recent  date.2  Nevertheless  these 
gross  investigations  of  educational  conditions  have  been  produc- 
tive of  good.  They  have  forced  schoolmen  to  become  skeptical 
of  conditions  and  methods  associated  with  the  spelling  period. 
Certainly  they  have  stimulated  much  psychological  criticism  and 
much  individual  experimentation  upon  the  part  of  teachers  and 
supervisors.  Their  very  defects  have  shown  the  need  for  more 
careful  investigation  of  current  practices,  and  have  revealed  the 
necessity  for  a  comparative  study  of  teaching  methods  under 
carefully  controlled  experimental  conditions. 

(8)   Comparative  Studies  in  Experimental  Teaching 

The  latest  source  of  progress  in  teaching  method  is  found  in 
the  refined  methods  of  modern  experimental  pedagogy.  Typical 
of  these  are  the  studies  of  spelling  made  in  the  Horace  Mann 
Elementary  School  of  Teachers  College,  Columbia  University, 
by  Principal  Henry  Carr  Pearson,  with  the  co-operation  of  the 
staff  of  Teachers  College.3  They  represent  practical  investiga- 
tions of  the  relative  value  of  methods  actually  used  by  American 


1  Cornman.  O.  P.,  Spelling  in  the  Elementary  School,  1902. 

2  Wallin,  J.  C.  W.,  Has  the  Drill  Become  Obsolescent?  Journal  of  Edu- 
cational Psychology,  Vol.  I,  No.  4,  April.  1910,  pp.  200-213 ;  see  also  Wallin, 
Spelling  Efficiency  in  Relation  to  Age,  Grade  and  Sex,  and  the  Question  of 
Transfer.     Baltimore,  Warwick  &  York,   191 1. 

3  Pearson,  Henry  C,  The  Scientific  Study  of  the  Teaching  of  Spelling. 
Journal  of  Educational  Psychology,  Vol.  II,  No.  5,  May  191 1,  pp.  241-252. 
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teachers,  conducted  under  scientific  conditions  with  a  minimum 
of  artificiality,  and  interpreted  by  statistical  measures  of  growth. 
As  a  type  of  method,  such  comparative  experimental  teaching 
represents  one  of  our  best  scientific  instruments  for  improving 
our  teaching  procedure. 


CHAPTER  II 

COMPARATIVE  EXPERIMENTAL  TEACHING  AS  A 
CONSCIOUS  MODE  OF  PROGRESS 

Our  Limited  Control  over  Certain  Conditions  of  Progress 

In  the  improvement  of  our  professional  methods  our  object 
must  be  to  make  progress  increasingly  a  conscious  matter. 
Waste  and  inefficiency  which  are  eliminated  by  natural  forces, 
by  the  critical  intelligence  of  thoughtful  teachers,  and  by 
the  periodic  enthusiasms  which  accompany  some  cult  of 
general  or  special  reform,  are  only  partly  within  our  control. 
They  cannot  be  directly  manipulated ;  we  can  only  extend  the 
conditions  which  favor  them  by  obtaining  better  trained  teach- 
ers, by  giving  them  a  supervision  which  is  stimulating,  sympa- 
thetic, and  intelligent  without  becoming  mechanical  and  coercive, 
and  by  organizing  and  administering  schools  so  that  real  pro- 
gressive teaching  is  not  hampered.  But  we  require  more  direct 
and  positive  means  of  progress.  Once  we  have  adequately 
established  the  purposes  of  the  school  through  a  sound  sociol- 
ogy, we  then  face  the  necessity  of  criticizing  and  reconstructing 
our  educative  processes, — i.  e.,  our  methods  of  teaching, — on  the 
basis  of  objective  data  and  the  generalizations  directly  derived 
from  them. 

Our  Direct  Control  over  Psychology  and  Pedagogy 

There  are  two  distinct  domains  of  professional  study  wherein 
the  educative  processes  of  the  classroom  may  be  given  a  con- 
scious basis  in  terms  of  scientific  data  and  generalizations. 
( i )  As  all  teaching  methods  are  in  a  sense  an  attempted  adjust- 
ment to  the  mental  nature  of  children,  pedagogy  must  have  con- 
sideration at  every  moment  for  the  laws  of  mind.  A  knowledge 
of  psychology  is  basic  in  every  conscious  treatment  of  methods 
of  instruction.     (2)  As  teaching  processes  are  complexes  deter- 
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mined  by  many  factors  and  considerations,  the  efficiency  of  each 
unitary  method  must  be  determined  on  the  basis  of  its  concrete 
effect  on  the  situation  it  is  designed  to  meet.  A  practical  class- 
room pedagogy  ought  to  rest  upon  the  conclusions  of  an  experi- 
mental pedagogy.  To  the  extent  that  we  can  connect  psychology 
with  current  practice,  and  can  determine  by  scientific  trial  and 
comparison  which  are  the  most  efficient  teaching  methods,  to 
just  that  degree  we  have  armed  the  profession  with  weapons  for 
aggressive  and  stable  progress. 

The  Improvement  of  our  Educational  Psychology 

Our  uses  of  psychology  in  education  improve  constantly,  but 
not  enough.  As  general  psychology  fills  out  the  gaps  in  its  own 
knowledge,  we  need  to  avail  ourselves  of  the  new  contributions. 
The  teacher,  save  in  moments  of  failure,  intellectual  discontent, 
or  professional  study,  is  not  psychologically-minded  in  the  selec- 
tion and  rejection  of  teaching  methods.  It  is  far  from  certain 
that  he  should  be.  There  is  a  type  of  self-consciousness  which 
would  seriously  disturb  the  results  of  teaching  as  a  fine  art.  But 
the  supervisor  of  teachers  has  no  such  excuse  or  defence.  It 
is  his  business  to  analyse,  for  his  is  a  critical  purpose.  Yet  the 
average  supervisor  is  merely  a  promoted  teacher,  imposing  his 
own  practices  on  the  teacher  without  much  consciousness  of 
the  psychological  "  why  or  wherefore !"  Until  the  supervisory 
staff  have  as  good  knowledge  of  the  psychology  underlying  edu- 
cational processes  as  they  have  of  the  teaching  processes  them- 
selves, they  have  not  contributed  their  due  share  to  our  pro- 
fessional growth.  Our  defect  here  is  not  so  much  a  lack  of 
knowledge  as  it  is  a  failure  to  relate  the  psychology  we  have  to 
our  classroom  practice. 

But  a  general  psychology,  just  because  it  is  general,  fails  to 
appeal  to  and  assist  the  educator  as  much  as  psychology  might. 
With  its  wide  reaching  laws,  it  is  frequently  too  remote ;  it  lacks 
detail  just  where  pedagogy  pleads  for  a  mass  of  concrete  sug- 
gestion. Of  late  the  psychologists  with  a  pedagogical  interest 
have  been  hastening  to  remedy  this  defect.  They  have  been 
giving  study  to  the  psychology  of  the  special  school  subjects, 
spelling  among  the  rest.     The  school  subjects  of  reading  and 
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penmanship  have  been  specially  favored.  Spelling  has  had  some 
consideration,  but  needs  much  more.  If  the  experimental  psy- 
chologists will  investigate  comprehensively  the  special  factors 
involved  in  the  learning  of  spelling  words,  we  shall  gain  a  much 
needed  special  psychology,  the  value  of  which  will  be  great  for 
critical  purposes. 

The  Relation  of  Experimental  Pedagogy  and  Educational 

Psychology 

At  best,  however,  general  and  special  psychology  can  only 
provide  a  basis  in  scientific  fact ;  it  has  still  to  be  applied  among 
all  the  intricacies  and  variations  of  teaching  practice.  The  spirit 
and  method  of  science  should  be  carried  directly  into  the  field 
of  pedagogy  itself,  investigating  the  success  of  the  practical 
units  of  classroom  procedure.  Then  we  shall  be  surer  of  an 
objective  footing  for  the  traditional  practices  we  maintain  and 
the  changes  we  adopt.  The  conjectures  we  make  as  to  the 
bearing  of  general  and  special  psychology  may  themselves  be 
tested  and  brought  to  strict  measure.  We  can  escape,  too,  that 
isolation  and  unnaturalness  which  always  accompany  the  work 
of  the  laboratory  experimentalist.  However  richly  the  experi- 
mental psychologist  may  provide  accurate  information  on  special 
points  involved,  the  teacher  still  fails  readily  to  combine  these 
points  into  the  complex  thing  we  call  a  method.  Experimental 
pedagogy  will  help  to  eliminate  the  errors  that  arise  in  applying 
psychological  knowledge  to  teaching  procedure. 

The  Practical  Advantages  of  Experimental  Pedagogy 

There  is  always  a  large  gain  to  a  practical  profession  when 
science  concerns  itself  with  procedure  rather  than  with  the  iso- 
lated principles  and  laws  underlying  it.  The  members  of  the 
teaching  craft  as  a  mass  have  always  been  more  responsive  to 
experiments  in  pedagogy,  however  crude,  than  they  have  to  the 
suggestions  of  a  more  or  less  abstract  psychology.  Thus 
pedagogical  experiment  by  some  instructor  or  school  system 
readily  attracts  the  attention  of  teachers. 

A  large  store  of  suggestive  knowledge  in  the  texts  on  gen- 
eral psychology  and  the  monographs  on  special  psychology  lies 
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neglected.  This  is  due  partly  to  the  fact  that  teachers  do  not 
know  psychology  and  cannot  handle  it  readily,  and  partly  to  the 
fact  that  the  knowledge  must  be  applied  before  it  is  useful.  In 
a  pedagogical  experiment,  the  reconstruction  is  objectified;  it 
interests  because  it  deals  in  a  direct  manner  with  the  teacher's 
own  practice;  it  can  be  seen  and  judged  without  much  mental 
complication.  Thus  teachers  discontented  with  their  own  work 
and  eager  for  remedial  change  are  often  caught  by  some  device, 
or  by  the  systems  of  enthusiastic  educational  reformers,  when 
their  psychology  could  tell  them  better.  It  is  for  this  reason  that 
the  studies  made  of  spelling  instruction  in  the  school  by  Rice 
and  Cornman  have  attracted  so  much  attention  among  school 
men,  stimulating  both  discussion  and  change.  These  studies 
dealt  with  investigations  of  method  under  school  room  condi- 
tions, and  any  teacher  could  appreciate  their  force. 

The   Worth  of  Early  Investigations  of  Spelling  Efficiency 

These  concrete  investigations  into  the  efficiency  of  spelling 
instruction  were  pioneer  efforts.  Their  influence  has  been  much 
greater  than  the  scientific  weight  of  the  conclusions  offered. 
They  initiated  inquiry  and  suggested  a  method.  They  were 
better  than  the  crude  empiricism  of  individual  teachers  as  they 
dealt  with  a  mass  experience ;  they  were  better  than  the  coinci- 
dent judgment  of  large  groups  of  teachers  because  they  rested 
on  objective  data  interpreted  by  some  statistical  measure.  But 
they  were  defective  in  that  they  did  not  sufficiently  control  the 
conditions  of  the  teaching  or  the  testing  that  gave  the  evidences 
for  interpretation.  They  lumped  together  under  a  single  mode 
methods  that  were  unlike  save  in  name.  In  general  the  condi- 
tions surrounding  the  studies  were  not  sufficiently  controlled 
to  permit  of  safe  final  conclusions. 

Some  Essentials  of  Good  Pedagogical  Experimentation 

Taking  a  hint  from  our  professional  history,  we  need  to 
develop  a  more  accurate  investigative  pedagogy,  for  the  practical 
appeal  of  its  truth  has  a  marked  effect  upon  teachers  and  makes 
reform  an  easier  matter.  In  the  combination  and  use  of  such  a 
method  several  qualities  will  be  essential.     (1)  The  experimen- 
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tation  will  deal  with  method  wholes;  (2)  the  point  at  issue  will 
be  the  relative  efficiency  of  two  or  more  methods;  (3)  the  effi- 
ciency will  be  measured  in  terms  of  growth  in  the  pupil's  power, 
rather  than  by  comparison  with  any  standard  of  perfection; 
(4)  the  experiments  will  be  conducted  under  normal  school- 
room conditions,  the  factors  not  under  investigation  being  dis- 
tributed in  counterbalance  among  the  several  selected  classes, 
teachers,  and  grades;  (5)  the  preliminary  and  final  tests,  and 
the  intervening  instruction,  will  be  under  strict  control  without 
creating  abnormal  situations;  and,  (6)  the  interpretations  will 
be  made  through  the  aid  of  modern  statistical  measures,  care- 
fully checked  by  the  method  of  critical  analysis.  An  attempt 
has  been  made  to  meet  these  conditions  in  the  pedagogical  inves- 
tigations conducted  by  Teachers  College  in  its  school  for  demon- 
stration— the  Horace  Mann  Elementary  School.  For  conven- 
ience the  particular  form  which  the  investigations  have  taken 
has  been  called  the  Method  of  Comparative  Experimental 
Teaching. 

A  Problem  in  Comparative  Experimental  Teaching 

The  method  of  inquiry  may  be  best  suggested  by  the  citation 
of  a  concrete  problem  and  its  treatment.  There  are  two  opposed 
attitudes  in  the  teaching  of  homonyms  (hear,  here;  their,  there), 
words  meaning  separate  experiences,  pronounced  more  or  less 
alike,  and  spelled  differently.  One  set  of  schools  contends  that 
homonyms  should  always  be  taught  in  isolation  from  one  an- 
other, so  that  the  child  learns  the  meaning,  pronunciation,  and 
spelling  of  a  single  word  as  a  complete  series,  unassociated 
with  any  other.  This  view  holds  that  bringing  a  pair  of  hom- 
onyms into  the  presence  of  the  child  only  complicates  the 
situation  by  confusing  the  child.  A  second  set  of  schools  takes 
exactly  the  opposite  point  of  view,  that  homonyms  which  are 
likely  to  be  confused  with  each  other  ought  to  be  taught  together 
in  the  same  lesson.  If  confusion  exists,  then  the  only  way  to 
deal  with  it  is  to  face  it  consciously  and,  by  comparing  the  two 
forms,  differentiate  them  from  each  other  by  showing  that  their 
meanings  and  spellings  are  different  even  though  their  sounds 
are  similar.    A  third  set  of  schools  maintains  that  both  methods 
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should  be  utilized  in  the  school  system.  The  contention  is  that  a 
method  of  separation  is  best  with  young  children  where  the  con- 
fusion has  not  yet  arisen,  and  that  the  method  of  comparison  is 
superior  with  the  older  children  where  there  is  a  confusion  to  be 
eradicated.  The  opinion  of  these  eclectics  is  that  each  method  is 
better  than  the  other  in  a  particular  situation, — the  method  of 
separate  study  being  best  as  a  preventive,  i.  e.,  in  proceeding  from 
ignorance  to  knowledge ;  and  the  method  of  comparison  being 
best  as  a  corrective,  i.  e.,  in  progressing  from  error  to  knowledge. 
The  practical  problem  of  the  educator  is  to  determine  which  of 
these  views  is  nearer  the  correct  one. 

The  Maimer  of  Experimenting  With  the  Problem 

(1)  Aspect  selected.  A  single  aspect  of  this  controversy  may 
be  made  the  subject  of  comparative  experimental  teaching, — 
namely,  the  corrective  power  of  the  two  typical  methods  in  deal- 
ing with  the  misspellings  of  homonyms. 

(2)  Classes  chosen.  A  school,  large  enough  to  provide  at 
least  two  classes  of  every  grade  in  which  homonyms  are  taught, 
should  be  selected  for  the  experiment.  It  would  be  still  better 
if  there  were  four  classes  of  each  grade,  though  a  second  experi- 
ment in  another  school  of  fewer  classes  might  be  used  as  a  check. 

(3)  Initial  test.  All  the  classes  should  be  given  a  graded  test 
so  that  some  errors  would  be  committed  by  pupils  of  every  grade. 
The  tests  should  be  made  hard  enough  to  insure  this.  This  test 
can  be  best  given  by  one  person,  say,  the  principal. 

(4)  Equating  conditions.  Then  the  classes  should  be  sepa- 
rated into  two  parallel  groups,  one  set  of  classes  from  the  second 
to  the  eighth  grade  to  be  taught  by  the  method  of  separation 
(method  S),  and  another  by  the  method  of  comparison  (method 
C).  But  such  a  distribution  of  the  mode  of  teaching  does  not 
sufficiently  equate  conditions  except  gross  grading  of  the  pupils. 
As  many  additional  factors  as  might  possibly  influence  the  ex- 
periment should  be  equated.  Here  the  school  principal's  knowl- 
edge of  his  classes  and  teachers  will  be  of  great  service.  If  a 
third  grade  class,  to  be  taught  by  method  S,  seems  less  able  in 
spelling  than  the  other  group  of  the  same  grade,  then  this  should 
be  counterbalanced  by  assigning  an  apparently  less  able  fourth 
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or  fifth  grade  to  method  C.  In  the  same  way,  the  teachers  and 
other  factors  may  be  taken  into  account,  until  the  conditions 
under  which  both  methods  are  to  be  taught  seem  fairly  equal. 
Thus  the  danger  that  factors,  other  than  those  under  investiga- 
tion, will  vitiate  the  experiment  would  seem  reduced  to  a  mini- 
mum. In  considerable  degree  such  an  investigation  would  really 
compare  two  total  situations  in  which  one  distinct  variable  is  de- 
liberately provided. 

(5)  Safeguarding  uniformity  of  method.  The  principal,  or 
whoever  is  in  charge  of  the  experiment,  should  meet  the  teachers 
of  each  group  and  carefully  lay  out  each  mode  of  instruction,  so 
that  practically  the  same  procedure  is  employed  by  all  in  charge 
of  method  S  or  method  C.  The  regular  classroom  teachers  will, 
of  course,  always  teach  their  own  classes  so  as  to  preserve  a 
normal  situation.  The  homonyms  can  be  taught  along  with  other 
words  precisely  as  might  occur  in  the  usual  routine  of  the  school, 
but  the  time  distribution,  etc.,  should  be  arranged  so  that  con- 
ditions are  alike  among  all  the  classes  and  grades.  A  printed 
slip  of  procedure  for  the  teacher  will  assist. 

(6)  The  final  test.  When  the  teaching  of  the  homonyms  is 
completed  and  there  has  been  a  lapse  of  time  sufficient  for  the 
fading  out  of  weak  impressions,  the  test  should  be  readministered 
for  comparison  with  the  initial  test.  The  person  giving  the 
initial  test  should  give  the  final  test. 

(7)  Comparing  the  two  methods.  The  individual  growth  of 
each  child  and  each  class  should  then  be  measured  and  the  effect 
of  the  two  methods  of  teaching  compared.  Modern  statistical 
methods  should  be  used  in  these  measurements  and  comparisons, 
and  the  whole  study  should  be  critically  analyzed,  additional  ex- 
periments being  given  to  check  doubtful  points.  The  concrete 
studies  given  in  full  in  the  second  part  of  this  monograph  will 
suggest  the  whole  procedure  in  detail. 

Advantages  of  the  Method 

The  advantages  of  such  a  method  of  comparative  experimental 
teaching  over  previous  methods  of  investigating  pedagogical  effi- 
ciency have  been  anticipated  by  the  general  discussion.  As  the 
problem  investigated  is  one  which  already  exists  in  the  teacher's 
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mind,  he  is  likely  to  be  deeply  interested  in  the  conduct  of  the 
investigation  because  of  its  practical  implications.  The  use  of 
the  regular  staff  of  a  single  school  makes  it  possible  to  administer 
the  tests  and  give  the  instruction  under  normal  conditions.  The 
selection  of  a  single  school  makes  it  easier  for  the  investigator 
to  counterbalance  those  factors,  secondary  to  the  purpose  of 
the  experiment,  which  might  mar  the  results  of  the  experiment. 
The  whole  situation  is  normal ;  the  whole  experiment  is  under 
control.  Even  the  statistical  computations  and  interpretations 
need  not  disturb  the  average  principal  or  teacher  as  these  may 
be  made  with  the  assistance  of  any  expert  in  modern  methods. 
All  in  all,  comparative  experimental  teaching  is  one  of  our  best 
modes  of  contributing  progress  to  our  teaching  methods. 


CHAPTER    III 

PROBLEMS    FOR    EXPERIMENTATION 

The  teaching  technique  employed  in  spelling  offers  very  fruit- 
ful ground  for  the  application  of  methods  of  comparative  ex- 
perimental teaching.  The  controversies  rage  here  as  they  do 
in  few  other  subjects.  And  every  dispute  involves  a  disagree- 
ment as  to  psychological  truth  which  can  be  solved  only  by 
appeal  to  facts  carefully  garnered  and  interpreted.  Some  of  these 
disputes  are  here  listed.  The  list  is  by  no  means  complete;  it 
aims  merely  to  suggest  a  somewhat  extensive  series  of  problems 
typical  of  those  requiring  solution.  For  the  most  part  the  dis- 
putes which  mainly  concern  the  psychologist  and  the  educational 
theorist  are  omitted.  Such  as  are  here  cited  represent  actual 
oppositions  in  school  room  practice,  to  considerable  extent  the 
subject  of  present  debate  among  men  and  women  responsible 
for  teaching  children.  Courses  of  study,  manuals  of  method, 
text-books  and  books  on  special  method,  representing  every  angle 
of  practice  and  every  geographical  location,  have  been  examined 
and  compared  so  as  to  discover  the  divergent  practices,  which  are 
supported  by  different  assumptions  and  opinions. 

Necessarily  many  of  the  problems  overlap.  Not  all  the  prob- 
lems here  suggested  are  to  be  solved  exclusively  by  laboratory 
experiment  or  experimental  teaching;  some  involve  sociological 
inquiry.  Hence  they  are  not  stated  in  the  definite  form  in  which 
the  experimentalist  must  finally  cast  them ;  but  in  the  somewhat 
general  terms  current  in  the  discussions  and  presentations  of 
practitioners.  Thus  the  appeal  for  careful  experimental  teach- 
ing of  a  comparative  sort  will  seem  real  and  valuable  to  the 
thoughtful  and  progressive  teacher  as  well  as  to  the  educational 
scientist. 

Spelling  Vocabularies 

(i)  Size  of  common  vocabulary.  Assuming  that  in  his  adult 
life  the  child  will  spell  only  when  he  expresses  himself  in  written 
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form,  about  how  many  fundamental  words  ought  all  elementary 
school  children  command  by  the  end  of  the  eighth  year?  Will 
this  be  determined  by  a  study  of  high  school  compositions,  by 
an  investigation  of  the  best  eighth  grade  compositions  upon  varied 
topics,  or  by  some  combination  of  these  and  other  methods  ? 

(2)  Source  of  words.  Shall  the  actual  words  taught  in  a 
given  school  be  drawn  from  the  language  compositions  alone, 
from  the  readers,  from  other  school  texts,  from  a  specially  pre- 
pared spelling  book,  or  from  some  combination  of  these?  Should 
the  source  of  words  vary  as  the  child  progresses  from  the  lowest 
to  the  highest  elementary  school  grades? 

(3)  Selection  for  special  groups.  To  what  extent  ought  the 
spelling  vocabularies  vary  for  schools  made  up  of  children  re- 
cruited from  a  special  social  class,  i.e.,  foreign  born,  native 
born  of  foreign  parents,  unfavored  culture  population,  etc.  ?  To 
what  extent  should  the  school's  standardizing  function  modify 
these  special  adjustments? 

(4)  Transient  use  of  words.  To  what  degree  are  words,  the 
spelling  of  which  is  taught  during  the  study  of  some  special  topic, 
transient?  Do  such  words,  unexercised  by  ordinary  composition 
usage,  quickly  fade  out  of  the  child's  mind  once  the  special  sub- 
ject is  passed?  How  far  is  instruction  in  the  spelling  of  such 
words  within  the  spelling  period  valuable? 

(5)  Supplemental  spelling  lists.  How  far  does  efficient  teach- 
ing in  spelling  require  that  the  adopted  text  in  spelling  be  supple- 
mented by  grade  lists  (to  meet  the  special  courses  of  study  of 
the  particular  school  system),  class  lists  (to  meet  the  spelling 
needs  created  by  activities  of  a  particular  classroom),  and 
personal  lists  (to  meet  the  child's  individual  choice  of  words)  ? 

The  Grading  of  Words 

(6)  Principles  of  grading.  Shall  words  be  graded  by  length, 
irregularity,  or  familiarity  of  meaning  and  use?  What  special 
difficulties  make  one  word  harder  than  another? 

(7)  Reformed  spelling.  Will  reformed  spelling  materially 
decrease  the  difficulties  in  the  teaching  of  spelling?     Or  will  the 


2j]         Comparative  Experimental  Teaching  in  Spelling  27 

elimination  of  irregularities  diminish  attention  on  the  structure 
of  words? 

(8)  The  delay  of  irregular  zvords.  Is  it  more  feasible  to 
begin  spelling  exclusively  with  regular  words,  rapidly  extend- 
ing the  vocabulary  through  interpretation  of  many  new  words 
by  structure-sound  analogies ;  or  to  restrict  the  vocabulary  to 
the  child's  usage,  spelling  both  regular  and  irregular  words  as 
they  occur  without  special  segregation? 

The  Presentation  of  Words 

(9)  Grouping  for  presentation.  What  principle  shall  deter- 
mine the  grouping  of  words  within  a  single  lesson  presentation, 
(a)  phonetic  structure  or  (b)  meaning  and  use?  What  are  the 
relative  strengths  and  weaknesses  of  presenting  necessary  words, 
(a)  in  columns  of  uncorrected  words,  (b)  in  sentence  or  para- 
graph dictations? 

(10)  Order  of  supplementing.  If  several  classifications  are 
used  in  supplementation  of  each  other,  shall  the  word  be  first 
presented  in  isolation  followed  by  sentence  use,  or  vice  versa? 

(11)  Initial  presentation.  What  is  the  relative  worth  of  first 
presenting  words  experientially  (through  manipulation,  objects, 
pictures,  etc.)  as  against  presenting  them  orally  (oral  spelling), 
or  visually  (flash  cards,  copying)  ? 

(12)  Motivation  and  regularity.  Are  irregular  words,  which 
the  child  has  motive  for  using  in  self-expression,  easier  or  harder 
to  teach  than  regular  words  which  are  not  within  his  personal 
experience  and  need  ? 

(13)  Intrinsic  and  extrinsic  motivation.  What  is  the  relative 
effect  on  ultimate  efficiency  in  the  learning  of  spelling:  (a)  when 
the  oral  or  written  spelling  is  drawn  from  the  child's  own 
vocabulary;  (b)  when  the  social  competition  of  the  spelling 
match,  the  ambition  for  school  marks,  detention  after  school, 
etc.,  and  other  extrinsic  motives  are  used? 

Factors  Associated  in  Spelling 

(14)  Association  of  spelling  factors.  Assuming  that  the 
ability  to  spell   involves  the  association   of   three  factors,    (a) 
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meaning,  (b)  pronunciation,  and  (c)  order  of  letters,  how  shall 
each  of  these  factors  be  best  established  in  the  child's  mind? 

(15)  Teaching  the  meaning.  If  a  child  in  any  normal  spell- 
ing situation  starts  with  a  meaning,  how  is  the  meaning  of  a 
strange  word  to  be  given?  What  is  the  relative  value  of  getting 
the  meaning,  (a)  from  direct  objective  experience,  as  in  action, 
picture  and  object  lessons,  (b)  from  a  definition,  (c)  from  the 
context  of  language  informally  and  formally  used,  (d)  from  the 
use  of  the  dictionary  ? 

(16)  Pictures.  To  what  extent  will  the  use  of  pictures  in 
spelling,  as  in  other  modern  texts,  increase  the  ease  of  teaching 
the  meanings  of  words? 

Teaching  Pronunciation 

(17)  Modes  of  obtaining  pronunciation.  How  far  shall  chil- 
dren get  the  pronunciation  of  a  word,  (a)  from  the  sound  model 
of  another  person,  (b)  by  some  method  of  phonetic  translation 
of  the  spelling,  as  in  the  use  of  diacritics,  syllabication,  and  the 
phonogram,  (c)  by  the  use  of  the  dictionary,  with  direct  dia- 
critical interpretation  or  by  an  analogical  transference  of  sound 
from  a  known  word  at  the  bottom  of  the  page,  similarly  marked  ? 

(18)  Sound  units.  What  is  the  relative  value  of  alphabetic, 
phonetic,  diacritic-phonetic,  syllabic,  and  phonogrammic  units  in 
teaching  the  pronunciation  and  spelling  of  words? 

(19)  Diacritics.  How  far  is  it  necessary  to  learn  the  dia- 
critical marks  to  assist  children  in  determining  pronunciation? 
Is  the  method  of  analogical  transfer  of  known  sounds  to  un- 
known words,  similarly  grouped  or  marked,  a  better  method? 

Teaching  the  Order  of  Letters 

(20)  Modes  of  learning  the  order  of  letters.  In  mastering 
the  order  of  letters  for  writing  purposes,  what  is  the  relative 
worth  (a)  of  the  method  of  translation  from  sound,  (b)  of 
visualization,  (c)  of  copying,  (d)  of  oral  spelling,  (e)  of  the 
use  of  the  dictionary? 

(21)  Quick  visualization.  Is  flash  card  work  (the  photo- 
graphic method)    superior  or  inferior  to  that  exposure  of  the 
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letters  of  words  which  the  child  gets  when  the  teacher  exposes 
the  word  only  while  he  is  writing  it? 

(22)  Attention  devices.  How  valuable  are  special  devices  for 
focusing  attention  on  irregular  or  regular  parts  of  words,  such 
as  underlining,  the  use  of  colored  chalk,  syllabic  or  phonogram- 
mic  divisions,  etc.? 

(23)  Print  and  script.  Considering  that  the  child  will  finally 
have  to  spell  in  writing,  is  learning  of  spelling  from  script  more 
efficient  than  learning  from  print? 

Associating  the  Various  Factors  in  Spelling 

(24)  Order  of  impressions.  What  is  the  best  order  for  get- 
ting all  the  factors  associated  in  spelling  work,  assuming  that 
the  following  are  important  elements,  (a)  mental  image  or  idea 
of  meaning,  (b)  motor  associations  therewith,  (c)  auditory  im- 
pression, (d)  oral  expression  of  the  same,  (e)  visual  impression, 
(f)   written  expression  of  the  same? 

(25)  Multiple  association  and  repetition.  Which  gives  the 
most  efficient  mastery  of  spelling  words,  the  multiple  association 
gotten  through  all  six  impressions  cited  above,  or  the  extended 
repetition  of  a  restricted  series  of  these  (pronunciation,  oral 
spelling  and  pronunciation  ;  or  visualization  and  copying)  ? 

(26)  Order  of  associations.  Of  the  three  important  factors 
to  be  mastered,  meaning,  pronunciation,  and  spelling,  three  dif- 
ferent associations  of  them  are  to  be  made,  (a)  meaning  and 
pronunciation,  (b)  meaning  and  spelling,  (c)  pronunciation  and 
spelling.  Is  there  any  best  order  for  making  these  associations, 
assuming  that  most  children  go  from  meaning,  to  sound,  to 
spelling,  and  that  many  adults  go  from  meaning  direct  to  spell- 
ing, frequently  getting  the  pronunciation  afterward  ?  Are  other 
orders  useful  and  permissible? 

(27)  Order  modified  by  irregularity  of  zvords.  The  spelling 
of  some  words  follows  the  sound  with  greater  closeness  than 
others.  Will  there  need  to  be  a  different  emphasis  upon  the 
impressions  and  associations  to  be  connected  in  the  mind  of  the 
child  in  the  case  of  words  that  are  irregular  in  their  spelling? 
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(28)  Effect  of  meaning  on  drill.  Does  the  contentful  spelling 
period,  one  that  is  rich  in  objective  and  active  experiences,  de- 
crease the  amount,  of  drill  and  review  traditionally  required  to  fix 
the  spelling  of  words? 

Isolated  and  Contextual  Spellings 

(29)  Their  relation.  How  far  does  mastery  of  a  word  in 
isolation  (oral  or  written  spelling  of  single  words  or  of  a  list 
of  words)  give  the  ability  to  spell  a  word  in  context  or  spon- 
taneous composition? 

(30)  Groupings  of  words  in  lists.  To  what  extent  shall  words 
grouped  in  lists  have  (a)  common  rule  of  spelling  as  the  basis, 
(b)  common  roots,  suffixes,  or  prefixes,  (c)  common  phono- 
grams, (d)  unity  of  association  in  their  meaning  (as  when  all 
words  are  names  of  colors,  tools,  etc.)  ? 

(31)  Types  of  contextual  spelling.  How  far  does  mastery 
of  the  spelling  of  a  word  in  context  vary  when  the  work  repre- 
sents (a)  dictation,  (b)  formal  composition,  (c)  natural  com- 
position? 

Doublets 

(32)  Comparative  and  isolated  teaching  of  doublets.  There 
are  certain  words,  sometimes  called  "  doublets,"  which  are  con- 
fusing to  the  child  when  he  spells  them,  e.g.,  "  their "  and 
"  there."  Different  assumptions  are  made  with  regard  to  the 
teaching  of  these.  Some  assume  that  they  should  be  taught  in 
the  same  lesson  by  comparison  and  differentiation.  Others  as- 
sume that  they  should  be  taught  in  complete  isolation  from  each 
other,  without  comparison  and  distinction.  The  further  point 
of  view  is  taken  that  one  method  is  best  for  primary  children, 
and  that  the  other  is  best  for  more  mature  children.  How  true 
are  these  respective  contentions? 

(33)  Relative  confusing  force  of  various  types  of  doublets. 
The  ordinary  spellers  take  note  of  only  a  few  of  these,  such  as 
homonyms,  homophones,  synonyms,  antonyms,  etc.,  assuming 
that  other  types  of  doublets  do  not  deserve  special  attention. 
How  far  are  the  stock  doublets  of  the  spellers  representative  of 


31  ]         Comparative  Experimental  Teaching  in  Spelling  31 

the  prevalent  difficulties  ?     The  following  chart  of  doublets  is 
given  as  a  suggestive  list. 

(34)  Simple  doublets. 

(1)  (2)  (3)  (4) 

Meaning bear-bear        tear-tear       their-there  color 

colour 

V         I    I         V  I 

Sound bear  tear-tear  their  color 

there  colour 

I  V  A         A 

Spelling bear  tear  their-there     color-colour 

(5)  (6) 

impotence  detail 

impotency 

A  A 

impotence-impotency    detail-detail 

I        I  I 

impotence-impotency  detail 

(35)  Complex  doublets.  How  far  can  the  methods  of  treat- 
ment of  various  types  of  simple  doublets  be  applied  to  complex 
doublets,  where  two  or  three  forms  of  confusion  are  found? 

Meaning bear-bear-bare      to-too-two 

Sound bear  to 

bare  too 

two 

A         /|\ 

Spelling bear-bare  to-too-two 

(36)  Pseudo-doublets.  How  far  can  the  methods  of  teaching 
simple  doublets  be  applied  to  pseudo-doublets,  where  there  is  no 
coincidence  of  meaning,  sound,  or  spelling,  but  merely  a  simi- 
larity? Where  the  doublets  are  similar  only  in  origin,  opposite 
in  meaning,  and  different  in  sound  and  spelling? 

Testing  Efficiency 

(37)  Oral  and  written  tests.  How  closely  does  oral  letter 
spelling  of  words  imply  ability  to  spell  in  written  form? 
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(38)  Column  and  contextual  spelling.  How  far  does  ability 
to  spell  detached  words  in  columns  assure  ability  to  spell  words 
in  connected  sentences? 

(39)  Dictation  and  composition.  How  closely  does  the  power 
to  spell  words  correctly  from  sentence  dictation  carry  over  into 
spontaneous   composition  ? 

Correction  of  Spelling  Errors 

(40)  Stages  in  correction.  What  steps  or  succession  of  psy- 
chological stages  are  necessary  in  the  complete  correction  of  any 
spelling  error?  How  will  they  differ  in  so-called  substitutional 
and  inhibitional  methods? 

(41)  Methods  of  correction.  What  is  the  relative  value  of 
the  inhibitional  and  substitutional  methods  in  the  correction  of 
spelling  errors?  What  relation  do  they  bear  to  the  efficient  cor- 
rection of  errors,  (a)  by  the  teacher,  (b)  by  the  pupil  himself? 

(42)  Sense  of  doubtful  spelling.  As  an  initial  stage  in  get- 
ting the  child  to  correct  his  own  spelling,  how  may  he  best 
become  aware  of  his  misspellings,  (a)  by  a  check  mark,  (b)  by 
personal  comparison  of  spellings  ? 

(43)  Acquisition  of  correct  form.  If  a  child  has  misspelled 
a  word,  is  it  better  (a)  to  present  him  with  the  correct  form 
outright,  (b)  to  let  him  guess  at  the  probable  error  through  word 
study  or  word  analysis,  (c)  to  have  him  consult  the  dictionary? 

(44)  Habituation  of  correct  spelling.  How  far  must  the 
teacher  himself  drill  the  child  in  the  correct  form  so  as  to  make 
the  right  spelling  completely  habitual  ?  How  far  can  the  child  be 
left  or  be  trained  to  do  this  for  himself  ?  What  check  must  the 
teacher  retain  on  the  independent  effort  of  the  child? 

Aids   to   Independent  Power 

(45)  Use  of  dictionary.  What  is  the  earliest  school  year  in 
which  children  can  be  taught  to  use  the  dictionary  with  perma- 
nent profit? 

(46)  Preparatory  dictionary  drill.  What  facts  are  essential 
in  teaching  children  to  use  the  dictionary  and  in  what  order  may 
they  be  best  taught? 
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(47)  Word  study.  Are  children  better  independent  spellers 
of  words  when  their  spelling  instruction  has  been  accompanied 
by  word  study?  Is  word  analysis  more  or  less  effective  than 
word  building  (synthesis)  ? 

(48)  Rules.  Are  children  better  spellers  when  their  word 
spelling  is  accompanied  by  a  mastery  of  spelling  rules?  Which 
spelling  rules  are  most  valuable?    How  may  they  be  best  taught? 

The  Spelling  Period 

(49)  Number  of  words  assigned.  With  a  graded  list  of 
words,  what  difference  in  the  number  of  words  assigned  from 
the  lowest  to  the  highest  grades  shall  be  observed?  How  many 
more  words  can  be  learned  in  a  fifteen  minute  period  by  a  sev- 
enth grade  pupil  than  by  a  third  grade  pupil? 

(50)  Time  assignment.  What  is  the  most  economical  quantity 
of  time  to  be  assigned  to  regular  instruction  in  spelling  in  the 
various  school  grades? 

(51)  Subdivision  of  time  allotment.  Assuming  the  same  time 
allotment  per  week,  are  five  short  daily  periods  better  than  two 
or  three  longer  ones  ?  Would  the  advantage  or  disadvantage  be 
the  same  for  all  grades? 

(52)  Incidental  and  class  spelling.  Can  spelling,  taught  inci- 
dentally in  connection  with  the  other  subjects,  be  made  as  effec- 
tive as  systematic  instruction  during  regular  spelling  periods? 
To  what  extent  do  fundamental  conditions  of  organization  now 
existent  affect  each  of  these  two  modes  of  instruction?  Is  inci- 
dental instruction  more  effective  in  primary,  intermediate,  or 
grammar  grades? 

(53)  The  range  of  formal  instruction.  With  what  grade 
should  the  systematic  treatment  of  the  spelling  period  begin  and 
end?     What  are  the  determining  factors? 


PART  II 

EXPERIMENTAL  STUDIES  IN  THE  TEACHING 

OF  SPELLING 


CHAPTER  IV 

AN   EXPERIMENT   IN   THE  TEACHING   OF 

HOMONYMS 

It  is  current  practice  in  our  schools  to  teach  homonyms  in 
pairs  or  groups,  such  as  piece,  peace,  colonel,  kernel.  Some 
teachers,  however,  have  claimed  that  such  grouping  together 
confuses  the  pupil  and  that  it  would  be  better  to  teach  each 
word  separately,  with  some  interval  of  time  between  the  two. 
The  object  of  the  following  experiment  was  to  determine,  so  far 
as  possible,  which  of  the  two  methods  is  the  better. 

The  Horace  Mann  School  is  well  adapted  to  such  a  study 
because  in  each  grade  there  are  two  sections  of  the  same  size 
and  of  practically  the  same  native  ability.  The  general  plan  of 
the  experiment  was  first  to  test  the  ability  of  each  grade  to  spell 
certain  selected  homonyms,  then  to  have  these  homonyms  taught 
by  the  regular  teacher  of  one  room  by  one  method,  and  by  the 
teacher  of  the  other  room  of  that  grade  by  the  other  method. 
After  that  the  pupils  were  to  be  examined  again  on  the  same 
homonyms,  and  the  results  compared  with  those  of  the  first  test. 

The  object  of  the  first  examination  was  to  test  the  ability  of 
the  pupils  to  spell  ten  pairs  of  homonyms  as  they  occurred  in 
twenty  detached  sentences,  an  effort  being  made  not  to  have 
the  pupils  realize  that  they  were  being  tested  on  these  particular 
words.  Consequently  only  the  following  explanation  was  made 
before  the  sentences  were  dictated :  "  I  am  going  to  dictate  to 
you  several  short  sentences.  You  will  be  given  time  enough  to 
write  each  one  carefully.  I  will  pronounce  each  sentence  twice, 
and  no  questions  will  be  answered."  Ample  time  was  allowed, 
each  sentence  was  pronounced  twice  so  that  inability  to  spell  the 
word  should  be,  so  far  as  possible,  the  only  reason  for  making 
a  mistake.  The  papers  were  then  corrected,  and  from  the  ten 
pairs  of  homonyms  five  pairs  were  selected  that  presented  the 
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greatest  difficulty  to  the  grade.     The  homonyms  selected  in  this 
way  for  each  grade  were  the  following: 


Grade 

Grade 

Grade 

Grade 

Grade 

III 

IV 

V 

VI 

VII 

pair 

fair 

pail 

rode 

led 

pear 

fare 

pale 

road 

lead 

ate 

there 

to 

whole 

tail 

eight 

their 

too 

hole 

tale 

bow 

seen 

peace 

burrow 

meddle 

bough 

scene 

piece 

borough 

medal 

kernel 

serial 

dessert 

aisle 

ceiling 

colonel 

cereal 

desert 

isle 

sealing 

dual 

bridle 

peer 

plain 

feint 

duel 

bridal 

pier 

plane 

faint 

In  arranging  to  have  these  words  taught  in  the  twro  rooms 
of  each  grade,  great  care  was  taken  to  have  all  the  factors  con- 
stant except  that  in  one  room  the  homonyms  were  to  be  taught 
side  by  side  and  in  the  other  room  with  an  interval  of  three  or 
four  days  between  the  words  of  each  pair.  The  teachers  were 
then  called  together,  and  the  exact  method  to  be  used  was  care- 
fully explained.  A  uniform  time  limit  of  fifteen  minutes  was 
placed  on  the  spelling  lesson,  and  the  exact  words  to  be  taught 
in  each  room  were  specified.  The  following  brief  outline  of 
the  method  of  teaching  agreed  upon  was  then  placed  in  the 
hands  of  each  teacher,  together  with  the  words  to  be  taught, 
and  the  date  of  each  lesson.  It  was  further  agreed  that  these 
words  should  not  be  reviewed  or  taught  in  any  way  other  than 
specified. 

Steps  in  Teaching  Homonyms 


I.      (When  taught  together.) 

"  Here  are  two  words  that  are 
pronounced  alike  but  spelled  dif- 
ferently because  they  have  dif- 
ferent meanings.  Look  at  them 
carefully." 

Then  have  pupils  copy  them  to 
establish  correct  visualization. 


(When  taught  separately.) 

"  Look  at  this  word  carefully. 

Copy  it."    (To  see  if  it  is  visual- 
ized correctly.) 
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II.      Bring  out  meaning  by  concrete  illustration;  then  let  the  teacher  sum- 
marize by  giving  careful  definition. 

III.      Oral  application  by  pupils,  using  word  in  sentence;  then  have  each 
pupil  write  a  sentence  using  it. 

Bring  out  in  all  cases  the  three  factors  of  meaning,  sound,  and  written 
form. 

The  following  words  were  selected  for  each  lesson.  It  will 
be  noticed  that  the  words  to  be  taught  in  each  room  of  a  given 
grade  are  the  same,  the  only  difference  being  that  in  one  room 
the  homonyms  are  brought  together,  while  in  the  other  room 
they  are  separated. 

Wednesday,  November  20 
Grade  III  Grade  IV  Grade  V 

Room  109    Room  110    Room  200    Room  111    #00^201  Room  202 

(Together)  (Separate)  (Together)  (Separate)  (Together)  (Separate) 


witch 

witch 

potato         potato 

shoulder  (noun)  shoulder  (noun) 

some 

some 

promise       promise 

pigeon 

pigeon 

fair 

fair 

there            there 

bow  (verb) 

bow  (verb) 

fare 

pale 

their            too 

bough 

scene 

told 

told 

pencil          pencil 

scissors 

scissors 

neighbor      neighbor 

cough 
bureau 

cough 
bureau 

Friday,  November  22 

ghost 

ghost 

cellar             cellar 

alcohol 

alcohol 

afraid 

afraid 

wrong            wrong 

necessary 

necessary 

pail 

pair 

hole               hole 

medal 

medal 

pale 

lead 

whole            eight 

meddle 

burrow  (verb) 

ache 

ache 

Wednesday  Wednesday 

village 

village 

women          women 

business 
bouquet 

business 
bouquet 

Monday,  November  25 

such 

such 

carriage       carriage 

group 

group 

between 

between 

scenery        scenery 

religious 

religious 

rode 

fare 

to                 to 

peace 

peace 

road 

road 

too               tail 

piece 

bough 

roof 

roof 

musician     musician 

colonel 

colonel 

ache             ache 

agreeable 
antique 

agreeable 
antique 
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Wednesday,  November  27 


Grade  III  Grade  IV 

Room  109    Room  110    Room  200    Room  111 
(Together)  Separate)  (Together)  (Separate) 


alone 

pretty 

led 

lead 

who 


alone 

pretty 

led 

pear 

who 


benefit 

necessary 

ate 

eight 

autumn 

success 


benefit 

necessary 

ate 

their 

autumn 

success 


Grade  V 
Room  201  Room  202 


(Together) 

creature 

celery 

borough 

burrow 

pursue 

physician 

service 


(Separate) 

creature 

celery 

borough 

meddle 

pursue 

physician 

service 


Tuesday,  December  3 


noise 

noise 

shoes 

shoes 

pair 

rode 

pear 

pail 

music 

music 

professor  professor 

biscuit  biscuit 

tale  tale 

tail  whole 

height  height 

governor  governor 


parallel 

anchor 

seen 

scene 

foreigner 

nuisance 

recognize 


parallel 

anchor 

seen 

piece 

foreigner 

nuisance 

recognize 


Wednesday,  November  20 


Grade  VI 
Room  206       Room  203 


(Together) 

neighbor 

rehearse 

prairie 

aisle 

isle 

disappoint 

delicious 

mosquito 


(Separate) 
neighbor 
rehearse 
prairie 
aisle 
colonel 
disappoint 
delicious 
mosquito 


Grade  VII 


Room  208 

(Together) 

acknowledge 

architect 

alcohol 

bridle 

bridal 

disease 

liquor 

scheme 


Room  209 

(Separate) 

acknowledge 

architect 

alcohol 

bridle 

pier 

disease 

liquor 

scheme 


Friday,  November  22 


mucilage 
lieutenant 
jealous 
dessert 


mucilage 
lieutenant 
jealous 
dessert 


desert  (verb)  sealing 
scenery  scenery 

deceive  deceive 

victuals  victuals 


decrease 

chasm 

edifice 

plane  (verb) 

plain 

politics 

calendar 

siege 


decrease 

chasm 

edifice 

plane  (verb) 

duel 

politics 

calendar 

siege 


41  ]         Comparative  Experimental  Teaching  in  Spelling  41 


Monday,  November  25 


Gr 

ade  VI 

Grade  VIII 

Room  206 

Room  203 

Room  208 

Room  209 

(Together) 

(Separate) 

(Together) 

(Separate) 

pursuit 

pursuit 

secession 

secession 

science 

science 

deign 

deign 

biscuit 

biscuit 

maneuver 

maneuver 

kernel 

kernel 

peer 

peer 

colonel 

isle 

pier 

feint 

asylum 

asylum 

coupon 

coupon 

alcohol 

alcohol 

sufficiency 

sufficiency 

leisure 

leisure 

naphtha 

naphtha 

Wednesday 

,  November  27 

cologne 

cologne 

mahogany 

mahogany 

ferocious 

ferocious 

virtue 

virtue 

exercise 

exercise 

successor 

successor 

serial 

serial 

dual 

dual 

cereal 

desert  (verb)  duel 

bridal 

scheme 

scheme 

courteous 

courteous 

yacht 

yacht 

service 

service 

brilliant 

brilliant 

apparatus 

apparatus 

Tuesday, 

December  3 

conscience 

conscience 

analyze 

analyze 

decision 

decision 

decisive 

decisive 

character 

character 

cologne 

cologne 

ceiling 

ceiling 

feint 

faint 

sealing 

cereal 

faint 

plain 

fatigue 

fatigue 

mosquito 

mosquito 

cylinder 

cylinder 

parallel 

parallel 

carriage 

carriage 

hygiene 

hygiene 

After  ten  days  had  elapsed  since  the  last  spelling  lesson,  the 
pupils  of  the  five  grades  were  examined  again  on  these  homo- 
nyms. This  final  test  was  given  under  conditions  similar  to 
those  of  the  first  test,  except  that  the  sentences  dictated  were 
not  the  same,  but  employed  the  homonyms  under  practically 
the  same  conditions.  Both  the  first  test  and  the  final 
test  were  conducted  by  the  writer  in  person,  and  care  was  taken 
to  give  the  tests  to  the  two  rooms  of  a  grade  at  practically  the 
same  time  in  the  school  session  so  that  the  fatigue  of  the  class 
might  not  be  a  greater  factor  in  one  room  than  in  the  other. 

The  papers  of  the  first  test  and  the  final  test  were  then  exam- 
ined carefully  and  the  results  tabulated  as  shown  in  Table  I. 
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It  will  be  seen  that  this  summary  shows  a  gain  in  efficiency 
for  the  together-method  in  every  grade  except  the  fifth.  It  is 
obvious,  however,  that  such  a  method  of  comparison  may  not 
be  a  true  measure  of  the  relative  value  of  the  two  methods. 
For  example,  if  one  method  showed  a  net  decrease  in  errors 
of  30,  that  is,  a  change  from  100  errors  on  the  first  test  to  70 
errors  on  the  final  test,  while  another  method  showed  a  similar 
decrease  of  30  errors,  but  a  change  from  50  errors  to  20  errors, 
obviously  the  latter  method  would  be  far  better,  because  in  the 
former  case  there  was  more  room  for  improvement.  It  was 
necessary,  therefore,  to  submit  the  results  to  a  different  kind  of 
comparison.  This  was  done  by  computing  the  average  gain  of 
all  those  who  had  1  error  on  the  first  test,  then  of  those  who  had 
2  errors,  and  so  on.  The  results  of  this  method  of  comparison 
are  shown  in  Table  II. 

A  study  of  Table  II  shows  that  the  together-method  is  the 
more  efficient  in  all  grades.  The  reversal  of  the  situation  in 
Grade  V  is  interesting.  It  will  be  noted  that  the  pupils  who 
made  8  errors  on  the  first  test,  that  is,  the  poorest  spellers,  made 
a  decided  gain  by  the  together-method,  so  much,  in  fact,  that 
the  total  average  gain  by  the  together-method  was  greater  than 
by  the  separate-method. 

Table  III  compares  the  good  spellers  as  a  group  and  the  poor 
spellers  as  a  group.  Here  again  the  together-method  seems  on 
the  whole  to  be  superior  for  both  good  and  poor  spellers,  the 
only  exceptions  being  for  the  poor  spellers  of  Grade  III  and 
the  good  spellers  of  Grade  V. 

Inasmuch  as  the  evidence  in  favor  of  the  together-method 
was  not  as  positive  in  Grade  V  as  in  the  other  grades,  the 
median,  the  average,  and  the  average  deviation  for  Grade  V 
were  computed.     (Table  IV) 

Owing  to  the  inequality  in  the  units  of  measurement,  it  is 
impossible  to  determine  accurately  from  Table  IV  whether  the 
together-method  is  superior  to  the  separate-method.  One  can- 
not decide,  for  example,  positively  whether  an  improvement 
from  3.78  errors  to  2.86  errors  is  greater  or  less  than  an  im- 
provement from  5.6  errors  to  3.3  errors.  Of  course  the  gain 
in  the  latter  case  expressed  numerically  is  greater,  but  this  is 
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offset,  partially  at  least,  but  how  much  we  do  not  know,  by  the 
fact  that  improvement  was  easier  to  secure  when  the  median 
of  the  first  test  was  5.6  than  when  it  was  3.78. 

It  may  be  said  that  not  enough  pupils  were  examined  to  estab- 
lish the  validity  of  the  conclusion  of  this  experiment.  The 
reliability  of  these  figures,  however,  has  been  computed  with 
the  result  that  beyond  any  reasonable  doubt  we  may  say  that 


TABLE  III 

Table  Derived  from  Table  II  Showing  Improvement  of  the  Good 
Spellers  as  a  Group  and  of  the  Poor  Spellers  as  a  Group 


Good  Spellers 

Poor  Spellers 

Grade 

Totals  of 
Average  Im- 
provements 
by  Together- 
Method 

Totals  of 
Average  Im- 
provements 
by  Separate- 
Method 

Totals  of 
Average  Im- 
provements 
by  Together- 
Method 

Totals  of 
Average  Im- 
provements 
by  Separate- 
Method 

III 

11.1 

7.2 

9.3 

12.9 

IV 

2.1 

1.4 

6.3 

3. 

V 

2.7 

3.3 

11.2 

9.2 

VI 

7.2 

2.3 

20.1 

9. 

VII 

6.7 

6. 

11.8 

6.1 

TABLE  IV 

The  Median,  Average,  and  Average  Deviation  for  Grade  V.    Figures 
Represent  the  Number  of  Errors 


Together-Method 

Separate-Method 

First  Test 

Final  Test 

First  Test 

Final  Test 

Median 

3.78 

2.86 

5.6 

3.3 

Average 

3.3 

2.9 

5.5 

3.2 

A.  D. 

1.7 

1.5 

1.3 

1.2 
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the  conclusion  would  not  be  changed  if  the  number  of  pupils 
tested  was  increased  almost  indefinitely. 

There  is  one  element  of  uncertainty  that  could  not  be  elim- 
inated by  this  experiment,  namely,  the  effect  of  the  personality 
of  the  teacher.  This  can  be  done  by  trying  the  experiment  in 
other  schools  under  similar  conditions.  It  is  hoped  that  this 
may  be  done  so  that,  if  the  same  general  results  in  favor  of  the 
together-method  of  teaching  homonyms  are  obtained,  a  final 
conclusion  may  be  reached  concerning  this  one  factor  in  the 
teaching  of  spelling. 

This  experiment  has  recently  been  tried  in  the  Montclair, 
N.  J.,  public  schools,  under  the  direction  of  Mr.  Archibald  S. 
Knight,  Principal  of  the  Central  Schools.  Mr.  Knight  used  the 
same  dictation  tests,  word  lists,  and  teaching  directions  as  were 
used  in  the  Horace  Mann  School,  and  the  results  were  meas- 
ured by  the  same  methods.  The  following  summaries  (Tables 
V  and  VI)   show  the  conclusions: 

It  is  interesting  to  note  that  the  situation  in  Grade  V  was  the 
same  in  Montclair  as  at  the  Horace  Mann  School.  The  sepa- 
rate-method according  to  Table  V  was  slightly  superior  to  the 
together-method,  but  this  was  reversed  by  the  method  of  meas- 
urement used  in  Table  VI.  The  reason  for  this  reversal  was 
the  same  as  at  the  Horace  Mann  School,  namely,  the  marked 
improvement  of  the  poorer  spellers. 

The  following  quotation  from  Mr.  Knight's  letter  may  par- 
tially explain  the  fact  that  in  Montclair  the  separate-method 
seemed  superior  to  the  together-method  in  Grade  VII : 

"  This  reversal  in  seventh  grade  results  may  be  due  entirely 
to  the  superior  spelling  ability  possessed  by  Vila  pupils,  although 
I  thought  that  in  spelling  there  was  no  great  difference  between 
the  classes.  In  assigning  the  separate-method,  which  seems  to 
have  least  in  its  favor,  I  purposely  gave  this  method  to  pupils 
having  a  trifle  higher  scholarship  average.  . 

"  However,  I  sought  to  give  the  tests  to  the  classes  as  nearly 
equal  in  ability  as  possible.  The  together-method  in  most  in- 
stances seems  to  have  overcome  any  slight  handicap  that  may 
have  existed,  thus  furnishing  quite  conclusive  evidence  in  its 
favor." 
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CHAPTER  V 

STUDIES   IN   COMPARISON   OF  THE   CLASS   STUDY 
AND  INDEPENDENT  STUDY  METHODS 

A  very  common  method  of  teaching  spelling  is  for  the  teacher 
to  assign  to  the  class  a  certain  number  of  words  from  the  spell- 
ing text-book  or  from  lists  of  selected  words.  The  pupil  learns 
these  words  by  himself  as  best  he  may,  and  is  subsequently 
tested  by  the  teacher  in  the  spelling  recitation.  In  assigning 
these  words  the  teacher  often  makes  a  practice  of  being  sure 
that  her  pupils  understand  the  meaning  of  the  words,  and  pos- 
sibly of  calling  to  the  pupil's  attention  certain  difficulties  in 
spelling.  It  is  the  pupil's  business,  however,  to  master  the 
spelling  of  the  assigned  words  in  his  own  way,  using  any 
methods  of  drill  that  he  sees  fit.  The  teacher's  part  in  the 
process  is  to  define  clearly  for  her  pupils  the  task  in  hand,  to 
point  out  specific  letters  or  syllables  that  need  special  emphasis, 
and  above  all  to  test  the  pupils  upon  the  results  of  their  inde- 
pendent study.  It  is  probably  fair  to  assume  that  the  above 
description  with  some  modifications  represents  the  use  that  is 
made  of  the  spelling  period  in  a  majority  of  our  schools. 

The  results  obtained  from  such  methods  of  independent  study 
have  not  been  satisfactory;  at  least  the  studies  of  Rice,  Corn- 
man,  and  others  show  that  there  is  no  relation  between  the  time 
spent  upon  such  instruction  and  the  resulting  spelling  ability. 
These  studies  seem  to  indicate,  not  that  spelling  cannot  be  taught 
formally,  but  that  the  prevailing  type  of  instruction  is  defective. 
During  the  past  three  years,  we  have  been  conducting  in  the 
Horace  Mann  Elementary  School  a  series  of  experiments  to 
find  a  more  efficient  way  of  utilizing  the  ten  or  fifteen  minutes 
set  aside  on  the  daily  program  for  formal  instruction  in 
spelling. 
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First  Experiment 

On  considering  the  problem,  it  appeared  probable  that  the 
chief  defects  of  the  prevailing  method  lay  in  the  child's  lack  of 
concentrated  attention,  in  his  inability  to  select  the  words  or 
parts  of  words  that  required  special  study,  and  in  his  technique 
of  drill.  The  obvious  means  of  controlling  these  factors  was  to 
do  away  with  outside,  independent  study,  and  to  have  all  the 
drill  and  study  carried  on  under  the  supervision  of  the  teacher 
during  the  recitation  period.  In  other  words,  the  teacher 
should  teach  and  direct  the  learning  process  rather  than  merely 
test  results. 

The  problem  was,  therefore,  to  compare  the  effectiveness  of 
a  series  of  recitations  of  the  customary  or  independent  type 
with  a  series  of  the  class  study  type,  where  the  learning  process 
was  wholly  under  the  control  of  the  teacher.  The  general  plan 
of  investigation  involved  experiments  of  the  comparative  type 
similar  to  the  homonym  experiment. 

For  the  first  experiment  two  rooms  were  selected  from 
Grade  IV,  two  from  Grade  V,  and  two  from  Grade  VI.  First 
the  pupils  of  each  grade  were  examined,  through  dictated  sen- 
tences, upon  their  ability  to  spell  in  context  a  list  of  selected 
words ;  then  these  words  were  taught  in  one  room  by  the  class 
study  method  and  in  the  other  by  the  independent  study  method. 
The  words  selected  for  each  grade  and  the  dates  assigned  for 
teaching  follow. 

GRADE  IV 


Nov.  6th 

Nov.  9th 

Nov.  10th 

Nov.  11th 

Nov.  12th 

uncle 

fierce 

necessary 

laziness 

height 

geography 

envelope 

tongue 

their 

mischief 

practice 

thief 

measles 

there 

parade 

nephew 

neighbor 

distance 

election 

guilt 

daughter 

marriage 

Wednesday 
GRADE  V 

holiday 

balloon 

Nov.  6th 

Nov.  9th 

Nov.  10th 

Nov.  11th 

Nov.  12th 

cologne 

cruise 

schooner 

received 

parallel 

choir 

mechanic 

mosquito 

yacht 

disease 

absence 

rogue 

physician 

muscles 

capsized 

kernel 

aisle 

odor 

alcohol 

interruption 

salary 

molasses 

clothes 

gasolene 

nuisance 

foreigner 

debt 

excusable 

itches 

horizontal 
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GRADE  VI 

Nov.  6th 

Nov.  9th 

Nov.  10th 

Nov.  11th 

Nov.  12th 

leisure 

dyspepsia 

gymnasium 

hospital 

ingenuity 

disease 

picturesque 

luncheon 

infectious 

chasm 

fascinated 

amateur 

Czar 

yacht 

administration 

pneumonia 

architect 

cruise 

increasing 

scenery 

sagacious 

engineer 

analyzed 

precision 

contagious 

scheme 

apparatus 

shrewd 

malicious 

changeable 

salary 

laughter 

fatiguing 

sovereign 

dissatisfied 

Teachers  using  the  class  study  method  were  limited  strictly 
to  a  fifteen-minute  period  and  no  outside  study  by  the  pupils 
was  allowed.  The  recitation  period  for  the  independent  study 
group  was  likewise  limited  to  fifteen  minutes,  but  no  restriction 
was  placed  upon  the  pupils  as  to  outside  study.  After  ten  days 
had  elapsed  since  teaching  the  last  group  of  words,  the  pupils 
of  both  rooms  of  each  grade  were  examined  by  dictated  sen- 
tences upon  their  knowledge  of  the  words  that  had  been  taught. 
This  final  examination  was  similar  to  the  first,  and  was  con- 
ducted by  the  same  person.  By  comparing  the  results  of  these 
two  examinations,  therefore,  we  could  measure  the  improve- 
ment resulting  from  the  two  methods  of  teaching.  The  fol- 
lowing table  summarizes  these  results  from  one  point  of  view: 


TABLE  VII 

Results  of  the  Two  Methods 


Class  Study  Groups 

Independent  Study  Groups 

Grade 

Errors 

on 
First 
Test 

Errors 

on 
Final 

Test 

Average 

Decrease 

per 

Pupil 

Errors 
on 

First 
Test 

Errors 

on 
Final 
Test 

Average 

Decrease 

per 

Pupil 

IV 

25 

words 

429 

323 

4.4 
24 

pupils 

454 

171 

11.8 

24 

pupils 

V 

30 
words 

600 

332 

10.3 

26 

pupils 

550 

210 

13.6 

25 

pupils 

VI 

35 
words 

501 

176 

12.5 

26 
pupils 

732 

459 

97 

28 

pupils 
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This  comparison  of  the  average  decrease  in  errors  per  pupil 
resulting  from  the  two  methods,  shows  a  decided  gain  in  favor 
of  the  independent  study  method  in  Grades  IV  and  V,  but  not 
in  Grade  VI.  The  situation  in  the  latter  grade  is  explained, 
partially  at  least,  by  a  difference  in  teaching  efficiency.  On 
the  whole,  however,  results  favor  the  independent  study  groups ; 
but  we  should  not  be  surprised  at  this  when  we  consider  that 
these  pupils  probably  studied  the  words  outside  the  recitation, 
while  the  class  study  group  did  not.  In  other  words,  the  time 
factor  in  the  two  groups  differed  considerably. 

This  comparison  of  the  two  methods  was  made  early  in  the 
school  year  in  November.  Arrangements  were  then  made  with 
the  teachers  of  these  six  rooms  to  continue  using  the  same 
methods  until  the  end  of  the  school  year,  so  that  there  would 
be  one  group  of  teachers  using  the  class  study  method,  with  no 
outside  preparation  of  the  lessons,  and  another  group  teaching 
by  the  independent  study  method  and  demanding  of  their  pupils 
as  much  home  study  as  was  necessary  to  prepare  their  lessons. 
In  May  we  planned  to  test  both  groups  on  their  power  to  learn 
a  given  group  of  words  by  the  independent  study  method.  Our 
purpose  was  to  see  whether  those  pupils  who  had  been  taught 
by  the  class  study  method  for  the  intervening  five  months 
learned  better  when  left  to  their  own  resources,  than  those  pupils 
who  had  been  using  the  independent  method.  In  other  words, 
we  wished  to  get  some  evidence  as  to  whether  a  method  of 
learning  imposed  upon  a  pupil  by  the  teacher  tended  to  become 
the  pupil's  individual  habit  of  learning  when  he  is  left  to  his 
own  devices.  The  pupils  in  these  six  rooms  were  first  tested 
upon  their  knowledge  of  the  following  words : 


Grade  IV 

Grade  V 

Grade  VI 

grate 

dismissed 

expanse 

glowing 

nasal 

dismal 

midst 

psalm 

tapping 

ruddy- 

duck 

cowering 

forth 

tales 

panes 

blazing 

stretch 

hedgerows 

volume 

bordering 

lattice 

Christmas 

wended 

shivering 

squire 

imagination 

clumps 

tales 

resource 

beseeching 
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Then  directions  like  the  following  were  given  the  two  teachers 

in  each  grade : 

GRADE  IV 
Directions  for  Teachers 
Teach  the  following  words  on  the  days  specified  by  the  method  indicated 
below.     Spend  exactly  20  minutes  each  day. 

Wednesday,  April  28 

grate,  glowing,  midst,  ruddy,  forth. 

Thursday,  April  29 

blazing,  volume,  Christmas,  squire,  tales. 

Method 
Independent  Study 

1.  Write  the  five  words  on  the  board. 

2.  Pronounce  each  word  clearly  and  develop  its  meaning,  having  pupils  use 

it  in  oral  sentence. 

3.  Without  any  suggestion  as  to  method,  allow  pupils  to  study  the  five 

words  by  themselves  in  any  way  they  wish. 

4.  Test  pupils  on  these  five  words  in  the  usual  way,  first  pronouncing  each 

word  in  a  sentence  and  then  repeating  it  singly. 

5.  Do  not  teach  these  words  again  or  refer  to  them  in  any  way  until  the 

final  test  is  given. 

Ten  days  after  teaching  the  last  group  of  words,  the  pupils 
were  re-examined  upon  their  knowledge  of  these  ten  words  by 
a  dictation  test  similar  to  the  one  given  first.  The  following 
table  gives  the  results  of  a  comparison  of  these  two  tests: 


TABLE  VIII 


Rooms  using  Class  Study 
Method  during  the  Year 

Rooms  using  Independent  Study 
Method  during  the  Year 

Grade 

Errors 

on 
First 
Test 

Errors 

on 
Final 
Test 

Average 

Decrease 

per  pupil 

Maximum  10 

Errors 

on 
First 
Test 

Errors 

on 
Final 

Test 

Average 

Decrease 

per  pupil 

Maximum  10 

IV 

80 

32 

2 . 1 
23  pupils 

84 

13 

3-4 

21  pupils 

V 

114 

69 

i-95 
23  pupils 

115 

64 

2.12 
24  pupils 

VI 

90 

17 

2-51 
29  pupils 

107 

45 

2.48 
25  pupils 
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Compare  this  table  with  that  on  page  51.  In  the  November 
comparison  of  the  two  rooms  of  Grade  IV,  we  find  that  the 
class  study  group  made  an  average  decrease  per  pupil  of  4.4 
words,  and  the  independent  study  group,  of  11.8  words;  while 
in  the  May  comparison  the  class  study  group  showed  an  aver- 
age decrease  per  pupil  of  2.1  words  and  the  independent  study 
group,  of  3.4  words.  That  is  to  say,  the  class  study  room  as 
compared  with  the  independent  study  room  did  better  in  May 
than  in  November.  A  study  of  Grade  V  results  also  shows  a 
similar  gain.  The  results  in  Grade  VI,  however,  show  the 
reverse,  for  here  the  class  study  room  as  compared  with  the 
independent  study  room  did  not  do  so  well  in  May  as  in  No- 
vember. There  is  some  evidence,  therefore,  to  show  that  the 
methods  of  learning  spelling  acquired  by  the  class  study  group 
were  somewhat  more  effective  than  the  independent  study 
methods,  although  this  evidence  is  not  very  convincing. 

The  results  of  this  experiment  as  a  whole  are  rather  incon- 
clusive, and  this  is  due  to  the  fact  that  in  arranging  the  condi- 
tions of  the  comparison  several  factors  were  overlooked.  The 
experiment  has  been  reported,  however,  to  indicate  a  problem 
for  investigation  that  deserves  a  more  thorough  and  careful 
treatment,  and  to  show  at  the  same  time  how  difficult  it  is  to 
foresee  all  the  situations  that  will  arise  in  conducting  experi- 
ments of  this  type.  For  example,  after  conducting  the  May 
comparison  it  was  found  that  the  directions  given  to  the  teach- 
ers were  not  sufficiently  explicit.  While  the  time  limit  for  the 
whole  teaching  lesson  was  given,  no  specified  time  was  men- 
tioned for  individual  study,  so  that  one  teacher  might  possibly 
have  given  her  class  ten  minutes  for  study  and  another  fifteen 
minutes.  This  oversight  alone  might  have  caused  sufficient 
variation  to  make  impossible  an  accurate  comparison.  Then 
again  it  was  not  definitely  said  that  no  outside  study  should 
be  allowed,  and  we  afterward  found  that  two  teachers  did  per- 
mit additional  study.  For  these  and  other  reasons  we  do  not 
place  much  value  on  these  results,  and  have  not,  consequently, 
submitted  these  figures  to  a  more  careful  statistical  analysis. 
We  hope  to  perform  this  experiment  again,  taking  care  to  avoid 
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the  errors  that  our  experience  showed  were  made  in  our  first 
attempt. 

Second  Experiment 

The  November  comparison  in  the  first  experiment  gave  rather 
strong  evidence  in  favor  of  independent  study,  but,  as  has  been 
pointed  out,  it  is  possible  that  the  failure  to  limit  the  home  study 
of  the  independent  study  groups  may  have  been  an  important 
factor  in  producing  these  results.  This  suspicion  led  to  the 
arrangement  of  a  second  experiment  with  pupils  of  Grades  III 
and  VII,  in  which  the  time  limit  of  the  recitation  was  increased 
to  twenty  minutes  and  no  outside  study  allowed  for  either  group. 

As  before  the  two  rooms  of  each  grade  were  first  tested 
through  dictation  upon  a  selected  group  of  words,  then  one  room 
was  taught  these  words  by  the  independent  study  method,  and 
the  other  by  the  class  study  method.  The  directions  for  teach- 
ing given  to  the  teachers  were  the  following: 

- 

STEPS  IN  TEACHING  SPELLING 
Independent  Study 
Time  limit — twenty  minutes 

1.  Write  words  on  blackboard  and  explain  meaning. 

2.  Pronounce  and  spell  aloud  by  syllables  once  each  word. 

3.  Have  pupils  give  sentences  using  each  of  the  words. 

4.  Have  pupils  study  the  words  by  themselves,  without  any  suggestion  from 

the  teacher  as  to  method. 

5.  Then  erase  all  words  from  blackboard  and  dictate  the  words  to  the  class, 

using  each  word  in  a  sentence  first.  It  is  well  also  to  dictate,  if  pos- 
sible, the  review  words  of  the  previous  lesson.  Keep  these  spelling 
papers  so  that  pupils  may  not  study  the  words  outside. 

Class  Study 

Time  limit — twenty  minutes 

1.  Write  one  of  the  words  on  the  blackboard  and  teach  it  in  accordance  with 
the  following  plan.  Then  write  the  next  word,  teaching  it  in  the  same 
way,  and  so  on  with  the  rest  of  the  words. 

(a)  While  writing  the  word,  pronounce  it  distinctly. 

(b)  Develop  the  meaning  orally  either  by  calling  for  a  sentence  using 

the  word  or  by  giving  its  definition. 
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(c)  Divide  word  into  syllables.     Call  on  pupils  to  spell  orally  by 

syllables.  Have  them  indicate  what  part  of  the  word  presents 
difficulties,  or  whether  the  word  contains  parts  they  already 
know. 

(d)  Have  pupils  write  the  word,  pronouncing  it  softly  as  they  write. 

It  would  be  well  to  have  given  a  new  sentence  using  the  word 
before  they  do  this.  This  is  to  emphasize  strongly  the  mean- 
ing of  the  word  again  just  before  the  child  writes  it. 

(e)  Allow  the  class  a  moment  in  which  to  look  at  the  word  again 

and  then  have  them  close  eyes  and  try  to  visualize  it,  or  use 
any  other  device  of  a  similar  nature.  Have  considerable 
repetition,  both  oral  and  written. 

2.  After  the  various  words  of  the  day's  lesson  have  been  studied  in  this  way 

allow  a  few  moments  for  studying  again  the  whole  list,  suggesting  that 
each  pupil  emphasize  the  words  he  thinks  he  doesn't  know.  This  time 
should  be  limited  so  that  every  pupil  will  attend  vigorously  and  intens- 
ively. Call  upon  pupils  individually  and  in  concert  to  spell  the  whole 
list  without  looking  at  the  board.  Refer  them  to  the  board  again  if 
they  hesitate. 

3.  Then  erase  all  words  from  blackboard  and  dictate  the  words  to  the  class, 

using  each  word  in  a  sentence  first.  Keep  these  spelling  papers  bo 
that  pupils  may  not  study  the  words  outside. 

After  a  lapse  of  ten  days  the  final  test  on  these  words  was 
given,  and  the  results  of  the  first  and  final  tests  were  compared 
as  before.  The  following  table  presents  the  results  of  this 
comparison : 

TABLE  IX 

Total  Decrease  in  Errors 


Errors 

on 
First 
Test 

Errors 

on 
Final 
Test 

Total 
Decrease 

Number 
of  Pupils 

Average 

Decrease 

per 

Pupil. 

Maxi- 
mum 15 

Grade  III 
Class  Study  Room 

374 

222 

152 

29 

5-  24 

Independent  Study  Room  .  . 

364 

245 

119 

27 

4.40 

Grade  VII 
Class  Study  Room 

163 

56 

107 

24 

4.46 

Independent  Study  Room  .  . 

148 

43 

105 

26 

4.04 
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An  inspection  of  this  table  shows  that  the  class  study  method 
was  more  effective  than  the  independent  study  method  in  both 
grades,  because  it  eliminated  more  errors. 

Third  Experiment 

In  all  experiments  of  the  comparative  type,  it  is  very  impor- 
tant to  have  all  conditions  in  the  two  groups  of  pupils  that  are 
being  compared  identical  except  for  the  one  element  of  varia- 
tion that  is  being  tested.  Of  course  it  is  almost  impossible  to 
select  two  teachers  or  groups  of  teachers  who  possess  exactly 
the  same  teaching  ability ;  consequently,  it  is  difficult  to  eliminate 
altogether  this  source  of  error.  One  way  of  reducing  it  to  a 
negligible  quantity  is  to  have  the  same  experiment  performed  in 
a  large  number  of  schools.  Another  way  is  to  exchange  the 
teachers  using  the  controverted  methods.  Still  another  way  is 
to  have  the  same  teacher  use  with  the  same  pupils  the  two  meth- 
ods of  teaching  that  are  to  be  compared. 

This  experiment  is  an  attempt  to  carry  out  the  latter  plan, 
and  is  again  a  study  of  the  relative  effectiveness  of  class  study 
and  independent  study.  Two  additional  variations  of  the  pre- 
ceding experiment  were  provided.  First,  the  interval  between 
the  last  teaching  and  the  final  test  was  increased  from  ten  days 
to  twenty-four  days,  so  as  to  be  surer  that  the  final  examination 
tested  a  more  permanent  acquisition  of  the  pupils.  Second,  the 
independent  study  recitation  periods  were  eighteen  minutes, 
while  the  class  study  recitations  were  only  fifteen  minutes.  In 
both  cases  no  outside  study  was  permitted.  This  experiment 
was  carried  on  in  Grades  IV,  V,  VI  and  VII,  and  the  testing 
and  teaching  in  all  these  grades  by  both  methods  was  done  by 
the  same  teacher. 

The  pupils  of  a  room  in  each  of  these  grades  were  first  tested 
on  October  22nd  upon  their  knowledge  of  the  following  selected 
words : 

Grade  IV 

carefully  wrong 

sentences  listening 

write  music 

right  anxious 

mischief  trouble 

20  words 


wrecked 

shepherd 

Tuesday 

separate 

family 

believe 

squirrels 

received 

autumn 

neighbor 
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Grade  V 

necessary 

reigned 

ascent 

especially 

scissors 

ancient 

perilous 

anxious 

business 

lieutenant 

niece 

musician 

judgment 

authority 

absent 

mischievous 

character 

preparation 

college 

guilty 

monarch 

\\  restling 

February 
Grade  VI 

wrong 
24  words 

ancient 

important 

February 

region 

Christian- 

business 

believe 

descendants 

obliged 

engagement 

government 

possession 

worship 

Wednesday 

conqueror 

generation 

conducted 

knight 

frontier 

parallels 

successful 

reign 

separate 

latitude 

expedition 

necessary 

excursions 

meridians 

enemies 

college 

uncivilized 
Grade  VII 

longitude 
32  words 

persistence 

admirable 

discussed 

engineer 

sagacious 

serenade 

cession 

proceeded 

resistance 

admiral 

hostile 

crevasse 

opponent 

capacious 

fertile 

levee 

lieutenant 

surgeon 

capable 

accepted 

garrison 

Cincinnati 

counselor 

except 

equipped 

martyr 

preceded 

detestable 

discipline 

session 

austere 

colonel 
32  words 

These  words  were  taught  in  four  groups   on    October   25th, 
26th.  28th,  29th,  by  the  following  method: 

CLASS  STUDY  METHOD 
Time  limit:     15  minutes,  including  the  dictation 

1.  The  first  word  was  written  on  the  board  in  the  presence  of  the  class,  and 

then  studied  as  follows: 

(a)  Its  meaning  was  given,  and  used  in  a  sentence. 

(b)  It  was  spelled  aloud  in  concert,  and  individually  by  the  poor 

spellers. 

(c)  Its  peculiarities,  such  as  silent  letters,  ei  and  ie  combinations, 

etc.,  were  pointed  out. 

(d)  The  word  was  written  once,  twice,  or  three  times  by  pupils 

who  spelled  it  silently  as  they  wrote. 

2.  Each  word  in  turn  was  written  on  the  board  and  studied  in  this  same  way. 
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3.  Next,  the  whole  column  was  reviewed  orally,  the  children  first  spelling 

each  word  from  the  board  and  then,  turning  from  the  board,  spelling 
again  (either  silently  or  aloud)  and  verifying  results  by  consulting 
the  board. 

4.  The  words  were  then  erased  from  the  board,  practice  papers  put  out  of 

sight,  and  the  work  dictated. 

The  final  dictation  test  on  all  these  words  was  given  on  No- 
vember 22nd.  A  comparison  of  the  results  of  this  test  and 
those  of  October  22nd  gives,  therefore,  an  accurate  measure  of 
the  effectiveness  of  the  teaching  of  these  words  by  the  class 
study  method  in  these  four  grades. 

About  a  week  after  the  teaching  of  the  preceding  groups  of 
words,  the  same  pupils  were  tested  through  dictation  upon  their 
knowledge  of  another  selected  list  of  words  of  about  the  same 
difficulty  as  the  first  list.  The  following  are  the  words  chosen 
for  each  grade: 

Grade  IV 


empties 

fiercely 

patient 

obeyed 

ocean 

roughly 

succeed 

climbed 

governor 

eagerly 

know 

carriage 

surrounded 

answered 

hymn 

strength 

soldiers 

question 

usually 

journey 
20  words 

Grade  V 

reindeer 

possession 

pigeons 

successful 

arctic 

mountainous 

immediately 

surgeon 

regions 

uncivilized 

disappeared 

conqueror 

prairies 

measured 

independent 

aisle 

extremely 

height 

government 

physician 

fertile 

column 

skillful 
Grade  VI 

medicine 
24  words 

soldiers 

shepherd 

double 

decision 

despair 

independent 

column 

encouraged 

weapons 

solemn 

physician 

education 

decide 

promise 

careless 

foreigners 

volume 

immediate 

complete 

envious 

choose 

attention 

failure 

suspicious 

apologies 

military 

listened 

ancestor 

trouble 

regiment 

eagerly 

character 
32  words 
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Grade  VII 

opportunity 

secede 

succeeded 

complement 

spinach 

possession 

mercantile 

familiar 

asparagus 

archipelago 

business 

geyser 

celery 

compliment 

thorough 

sensible 

alligator 

appropriate 

challenge 

muscles 

muscular 

capacity 

navigable 

kernel 

agile 

similar 

destructive 

choked 

Connecticut 

audacity 

cyclone 

examine 
32  words 

These  words  were  then  taught  in  four  groups  on  November 
8th,  9th,  nth,  12th,  by  the  following  method: 

INDEPENDENT  STUDY  METHOD 
Time  limit:     18  minutes,  including  dictation 

1.  The  words  were  written  on  the  board  in  a  column,  pronounced,  used  in 

a  sentence  or  their  meaning  given. 

2.  Then  the  pupils  were  allowed  to  study  them  independently,  without  any 

suggestion  from  the  teacher  as  to  method. 

3.  At  the  close  of  the  study  period,  the  words  were  dictated  in  sentences. 

On  December  6th,  after  an  interval  of  twenty-four  days,  a 
final  dictation  test  on  all  these  words  was  given,  and  the  results 
compared  with  those  of  the  first  test  on  November  5th,  thus 
giving  a  measure  of  the  gain  made  by  the  independent  study 
method. 

Table  X  compares  the  gains  made  by  the  two  methods,  and 
shows  the  total  decrease  in  errors. 

This  table  indicates  very  clearly  the  marked  superiority  of  the 
class  study  method,  showing  as  it  does  that  this  method,  elim- 
inated from  36  per  cent  to  100  per  cent  more  errors  than  the 
independent  study  method. 

It  may  be  said,  in  objection,  that  the  two  groups  of  words 
were  not  of  equal  difficulty,  but  the  totals  of  the  numbers  of 
errors  on  the  first  test,  1277  for  the  independent  study  group 
and  1 3 17  for  the  class  study  group,  show  that  they  were  about 
equally  unknown  to  the  pupils.  Whether  they  were  equally  diffi- 
cult to  learn  is  a  matter  of  personal  judgment,  as  we  have  no 
accurate  way  of  measuring  such  facts. 
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As  has  been  explained  in  the  homonym  experiment,  a  com- 
parison like  Table  X,  showing  the  total  decrease  in  errors,  may 
not  be  an  accurate  measure  of  growth.  To  say,  for  example, 
two  pupils  have  each  eliminated  five  errors  does  not  necessarily 
mean  that  they  have  made  the  same  improvement,  for  obviously 
it  indicates  more  growth  to  have  changed  from  eight  errors  on 
the  first  test  to  three  on  the  final  test  than  to  have  moved  from 
fifteen  errors  on  the  first  test  to  ten  errors  on  the  final  test.  In 
order  to  take  account  of  this  fact,  a  comparison  of  results  upon 
a  different  basis  was  made.  The  average  improvement  of  those 
who  made  one  error  on  the  first  test  was  computed,  and  then 
that  of  those  who  made  two  errors,  and  so  on.  Table  XI  shows 
the  totals  of  these  average  improvements. 

TABLE  XI 

The  Totals  of  the  Average  Improvements  as  Based  upon  the 
Number  of  Errors  in  the  First  Test 


Grade 

Total  of  Average 
Improvements  by 
Independent  Study 

Total  of  Average 

Improvements  by 

Class  Study 

Total  Gain  of 

Cass  Study  Over 

Independent  Study 

IV 

26.3 

77.  G 

51.3  or  105% 

V 

47.7 

112.3 

04.(1  or  135% 

VI 

97. 

148.4 

51.4  or    53% 

VII 

83.5 

123.3 

39.8  or    47.6% 

This  table  again  shows  the  marked  superiority  of  the  class 
study  method. 

Another  interesting  summary  is  that  which  compares  the  good 
spellers  of  one  method  with  the  good  spellers  of  the  other 
method,  and  the  poor  spellers  with  the  poor  spellers.  This  is 
easily  secured  by  adding  the  average  improvements  of  the  better 
half  of  each  class,  and  the  same  for  the  poorer  half.  Table  XII 
gives  the  result  of  such  a  computation. 

Here  again  we  see  that  both  the  better  spellers  and  the  poorer 
spellers  profited  more  from  the  class  study  method  than  from 
the  independent  method,  although  the  better  spellers  gained 
more  on  the  whole  than  the  poorer  ones. 
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TABLE  XII 

The  Totals  of  the  Average  Improvements  of  the  Poorer  Spellers  as 
Compared  with  the  Better  Spellers 


Grade 

Total  of 

Average 

Improvements 

by  Independent 

Study 

Total  of 

Average 

Improvements 

by  Class 

Study 

Total  Gain 

of  Class  Study 

Over 

Independent 

Study 

IV 

Better  Spellers 

4.3 

40.1 

35.8  or  £32% 

Poorer  Spellers 

21.0 

34.5 

13.5  or    64% 

V 

Better  Spellers 

15.5 

54.5 

39.0  or  251% 

Poorer  Spellers 

32.2 

52.8 

20.6  or    64% 

VI 

Better  Spellers 

34.0 

46.5 

12.5  or    37% 

Poorer  Spellers 

60.5 

101.9 

41.4  or   68% 

VII 

Better  Spellers 

35.0 

61.0 

26.0  or    74% 

Poorer  Spellers 

46.5 

62.3 

15.8  or    34% 

The  evidence  of  this  experiment,  therefore,  from  whatever 
angle  we  study  it,  shows  that  teaching  of  the  class  study  type  is 
far  more  effective  than  the  independent  study  type.  The  ambi- 
tious teacher,  who  is  anxious  to  make  the  fifteen  minute  spell- 
ing most  effective,  will  probably  get  the  best  results  from  spend- 
ing that  time  in  drilling  her  pupils  by  some  such  method  as  that 
described  as  the  class  study  method. 


Fourth  Experiment 

While  the  results  of  the  third  experiment  were  overwhelm- 
ingly in  favor  of  class  teaching,  it  was  felt  that  the  conditions 
imposed  upon  the  independent  study  group  were  a  bit  artificial 
and  did  not  conform  wholly  with  the  normal  school  room  situa- 
tion. The  following  year,  therefore,  we  planned  a  fourth  ex- 
periment that  would  provide  three  essential  variations  from  the 
third  experiment.  First,  the  time  limit  for  the  independent 
study  method   recitation   was   extended   to  twenty-five  minutes 
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so  that  a  full  fifteen  minutes  might  be  left  for  individual  study. 
Second,  in  presenting  to  the  class  the  list  of  words  for  inde- 
pendent study,  the  teacher  took  a  few  minutes  to  point  out  the 
peculiarities  and  difficulties  of  spelling.  We  felt  that  many 
teachers  did  this,  and  we  wished  to  have  the  conditions  sur- 
rounding the  independent  study  group  approximate  more  closely 
the  conventional  method  of  teaching.  Third,  we  wished  to  find 
out  what  would  be  the  effect  of  having  the  teaching  done  by  a 
different  instructor,  and  particularly  by  one  who  was  not  accus- 
tomed to  using  the  class  study  method.  The  teacher  who  worked 
out  the  third  experiment  was  more  expert  in  handling  the  class 
study  type  of  teaching,  because  she  had  used  it  for  about  a  year 
in  her  own  room. 

Aside  from  these  three  variations  the  conditions  of  the  fourth 
experiment  were  exactly  like  those  of  the  third.  The  same 
words  were  selected  for  teaching,  the  same  dictated  sentences 
for  testing,  and  the  same  individual  did  the  teaching  by  the  two 
methods.  The  different  steps  in  class  study  teaching  were  the 
same  as  used  before,  but  the  independent  study  method  may  be 
described  as  follows :  The  words  were  written  on  the  board  in 
a  column,  then  pronounced,  used  in  a  sentence  or  their  meaning 
given.  Next,  the  peculiarities  or  difficulties  of  spelling  were 
briefly  pointed  out.  About  five  minutes  were  devoted  to  this 
portion  of  the  lesson.  Then  the  pupils  were  given  fifteen  min- 
utes for  quiet,  undivided  study,  without  any  direction  from  the 
teacher.  After  this,  about  five  minutes  were  spent  in  testing  the 
pupils  by  dictation. 

On  the  whole,  therefore,  we  see  that  the  conditions  were  much 
more  unfavorable  for  the  class  study  method  than  in  the  third 
experiment,  since  a  recitation  period  of  fifteen  minutes  was  to 
be  compared  with  one  of  twenty-five  minutes,  and  the  class 
study  method  was  to  be  used  by  a  teacher  relatively  unfamiliar 
with  it.  The  essential  difference  was  that  the  drill  in  one  case 
was  to  be  controlled  by  the  teacher,  and  in  the  other  case  left  to 
the  pupil. 

A  summary  of  the  results  showing  the  total  decrease  in  errors 
is  presented  in  Table  XIII. 
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TABLE  XIII 

Total  Decrease  in  Errors 


Independent  Study 

Class  Study 

00 

GO 
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CO 

CO 
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GO 
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GO 
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a  0 

1     tn 
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°1 
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2  2 
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eg  W 
CD 
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3 
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Sk 

O 
CD 

a 
3 

Pupil 

Ob 
s-i  " 

O 
CD 

Pupil 

H 

w 

Q 

fc 

H 

H 

Q 

iz; 

20  maxi- 
mum 

20  maxi- 
mum 

IV 

241 

76 

165 

19 

8.6 

242 

90 

152 

22 

7  • 

32  maxi- 

32 maxi- 

, 

mum 

mum 

VI 

269 

189 

80 

20 

4- 

320 

202 

118 

26 

4-5 

This  table  shows  that  the  class  study  method  was  slightly 
superior  in  Grade  VI,  and  the  independent  method  superior  in 
Grade  IV. 

Considering  that  the  words  used  in  the  third  and  fourth  experi- 
ments were  the  same,  it  is  interesting  to  see  whether  pupils  under 
the  independent  study  method  with  a  recitation  period  of  twenty- 
five  minutes  did  better  than  those  with  an  eighteen  minute  period. 
By  comparing  the  average  decrease  per  pupil  in  the  above  table 
with  that  of  Table  X  of  the  third  experiment,  we  see  that  the 
longer  recitation  period  brought  better  results  in  Grade  IV,  but 
not  so  good  results  in  Grade  VI.  Of  course,  this  surprising 
result  may  be  partially  due  to  a  possible  inequality  in  ability  of 
the  grades  in  the  two  years,  but  it  leads  us  to  suspect  that  in- 
creased time  for  independent  study  does  not  always  bring  a  pro- 
portionate gain  in  results. 

Table  XIV  presents  another  comparison  of  results  based 
upon  the  average  improvements  of  groups  classified  according 
to  the  number  of  errors  on  the  first  test. 

This  table  confirms  the  results  of  Table  XIII,  showing  a  gain 
for  the  class  study  method  in  Grade  VI,  but  about  an  equal  loss 
in  Grade  IV.  Taking  the  evidence  as  a  whole,  therefore,  we 
may  say  that  the  class  study  method  was  about  as  efficient  as 
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the  independent  study  method  in  spite  of  the  marked  inequality 
in  the  time  element. 

TABLE  XIV 

Totals  of  Average  Improvements  of  Groups  According  to 
Number  of  Errors  on  First  Test 


Grade 

Total  of  Average 

Improvements  by 

Independent  Study 

Total  of  Average 

Improvements  by 

Class  Study 

Gain 

IV 

101.5 

72.2 

29-3 
Gain  by  Indepen- 
dent Study 

VI 

46. 

7.29 

26 .9 

Gain  by  Class 

Study 

The  teacher  conducting  this  experiment,  who  was  not  experi- 
enced in  using  the  class  study  method,  felt  that  she  could  get 
much  better  results  a  second  time  from  the  class  study  method 
after  she  had  become  more  familiar  with  it. 
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PREFACE 

In  one  of  the  graduate  classes  of  Teachers  College  it  is  the 
custom  to  devote  part  of  each  year  to  a  study  of  educational 
problems  in  the  field  of  mathematics  in  other  countries.  As  a 
rule  the  students  in  this  class  are  teachers  of  some  experience. 
All  of  them  are  college  graduates  and  all  are  desirous  of  know- 
ing the  best  that  the  world  is  doing  in  the  teaching  of  their 
chosen  subject.  In  this  desire  they  are  encouraged  in  every  prac- 
tical way,  it  being  the  position  of  the  department  that  such 
knowledge  is  one  of  the  two  foundation  stones  upon  which  they 
must  build,  the  other  being  a  sound  knowledge  of  the  subject 
matter.  With  these  two  must,  of  course,  go  much  else, — a 
knowledge  of  how  education  has  come  to  be  what  it  is,  an  out- 
look into  modern  tendencies,  a  knowledge  of  the  laws  of  mind, 
and  so  on ;  but  without  a  knowledge  of  mathematics  and  a  knowl- 
edge of  how  it  has  been  and  is  being  taught  at  its  best,  all  the 
rest  lacks  application  and  develops  the  mere  experimenter  (and 
too  often  an  opinionated  one)  in  this  important  field. 

It  happens  that  during  the  current  year  the  German  branch 
of  the  International  Commission  on  the  Teaching  of  Mathe- 
matics has  issued  more  reports  than  that  of  any  other  country. 
All  of  the  most  important  nations,  including  our  own,  are  at 
present  issuing  these  reports,  but  Germany  has  thus  far  excelled 
all  others  both  in  the  range  of  the  investigation  and  in  the 
promptness   with  which  the  results  have  been  published.     On 
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this  account  the  present  class  has  given  more  attention  to  mathe- 
matics in  Germany  than  to  that  in  other  countries,  although 
covering  a  considerable  range  of  work  in  France,  Holland,  Eng- 
land, Sweden,  Russia,  Italy,  America,  and  Austria.  The  results 
of  some  of  this  investigation  have  been  summarized  by  the  vari- 
ous members  of  the  class  and  constitute  the  body  of  this  work. 

It  has  been  impossible  to  allow  enough  space  to  the  various 
reports  to  permit  of  many  details  as  to  the  schools,  the  courses, 
the  pupils,  the  teaching  staff,  and  the  methods  employed.  Such 
details  could  hardly  be  looked  for  in  a  condensed  statement  of 
this  kind.  All  that  has  been  attempted  in  these  reports  is  a  bird's- 
eye  view  of  the  field,  and  this  is  all  that  could  be  expected.  The 
details  have  been  presented  and  discussed  in  the  class,  but  the 
reader  who  wishes  for  more  specific  information  will  have  to 
consult  the  publications  in  their  original  form.  These  are  all 
available  at  a  reasonable  price,  and  may,  like  those  of  other 
countries,  be  secured  by  addressing  Messrs.  Georg  et  Cie,  Edi- 
teurs,  Geneva,  Switzerland.  If,  through  their  circulation  and 
through  such  abstracts  as  those  which  make  up  this  publication, 
we  can  awaken  to  the  large  questions  in  the  teaching  of  mathe- 
matics, the  work  of  the  International  Commission  will  prove  most 
salutary.  To  get  away  from  such  narrow  ideas  as  that  mathe- 
matical problems  must  all  be  physical  problems,  and  that  geometry 
fails  except  as  it  relates  to  the  workshop;  to  divorce  ourselves 
from  the  misconceptions  that  a  country  like  Germany  or  France 
no  longer  teaches  algebra  and  geometry  as  separate  and  distinct 
subjects;  to  come  to  the  state  of  forming  opinions  only  after 
finding  what  others  are  doing, — these  are  some  of  the  fortunate 
results  that  may  be  anticipated  from  such  study. 

With  respect  to  Germany,  it  should  first  be  understood  that 
the  schools  of  that  country  are  doing  certain  kinds  of  work  that 
we  are  not  doing,  some  that  we  cannot  do  under  present  condi- 
tions, and  some  that  we  might  not  care  to  do  if  we  could.  On 
the  other  hand  they  are  doing  certain  work  that  we  wish  we 
might  do,  and  that,  in  due  time,  we  shall  probably  come  to  do 
as  well  as  it  is  being  done  there.  Some  of  the  reasons  for  the 
difference  between  the  work  in  Germany  and  that  in  our  country 
are  set  forth  in  Chapter  I  and  several  desirable  lines  of  improve- 
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merit  in  our  own  work  will  be  suggested  in  the  chapters  that 
follow. 

It  will  be  observed  that  these  reports  enter  but  little  into  the 
description  of  the  schools  themselves.  The  reader  who  wishes 
to  obtain  information  of  this  kind,  including  a  statement  of 
the  methods  of  conducting  the  classes  in  the  various  types  of 
schools,  may  consult  the  excellent  little  volume  prepared  a  few 
years  ago  by  Professor  J.  W.  A.  Young,  "  Mathematics  in  the 
Schools  of  Prussia"   (New  York,  Longmans). 

For  the  benefit  of  the  reader  who  is  unfamiliar  with  the  Ger- 
man school  system,  a  brief  statement  of  the  character  and  scope 
of  the  work  of  the  secondary  schools  is  necessary  before  begin- 
ning the  various  chapters.  The  three  leading  types  of  secondary 
schools  are  as  follows :  the  Gymnasium,  with  both  Latin  and 
Greek ;  the  Realgymnasium,  with  Latin  but  no  Greek ;  and  the 
Oberrealschule,  with  neither  Latin  nor  Greek.  The  course  ex- 
tends over  a  period  of  nine  years  and  the  pupil  must,  in  general, 
have  attained  the  age  of  nine  years  before  he  can  enter.  The 
classes  are  named  as  follows,  beginning  with  the  lowest;  Sexta 
(VI),  Quinta  (V),  Quarta  (IV),  Untertertia  (UIII),  Obertertia 
(OIII),  Untersecunda  (UII),  Obersecunda  (Oil),  Unterprima 
(UI),  and  Oberprima  (OI). 

There  is  another  group  of  schools  offering  a  six-year  course, 
the  work  corresponding  exactly  to  the  first  six  years  of  the  nine- 
year  schools.  These  are  the  Progymnasium,  the  Realprogym- 
nasium,  and  the  Realschule. 

None  of  these  institutions  corresponds  exactly  to  any  Amer- 
ican school  and  each  is  consequently  referred  to  in  the  subse- 
quent chapters  by  the  German  name. 

The  labor  of  editing  the  several  monographs  that  make  up  this 
volume  has  fallen  chiefly  upon  Miss  Eleanora  T.  Miller,  who 
also  wrote  the  concluding  chapter,  and  to  her,  as  well  as  to  the 
various  contributors,  are  due  the  thanks  of  the  department. 

David  Eugene  Smith. 


THE  PRESENT  TEACHING  OF  MATHEMATICS 

IN  GERMANY 

CHAPTER  I 

GERMAN  VERSUS  AMERICAN  CONDITIONS 

David    Eugene    Smith 

Before  taking  up  the  special  reports  on  mathematics  in  the 
schools  of  Germany,  it  is  well  to  consider  briefly  one  question 
that  constantly  occurs  to  American  teachers  who  seriously  seek, 
after  studying  the  subject,  to  improve  the  mathematics  taught  in 
our  country.  The  question  is  a  very  natural  one,  viz. :  Why  can 
we  not,  in  the  same  number  of  years,  cover  as  wide  a  field  of 
mathematics  as  the  Germans?  Their  Gymnasium,  for  example, 
has  a  nine-year  course,  following  a  minimum  of  three  years  in 
the  elementary  school.  Here  are  twelve  years,  often  lengthened 
to  thirteen,  however,  to  be  placed  alongside  the  time  needed  to 
complete  the  work  through  our  high  school.  And  yet,  in  some 
parts  of  Europe,  and  in  particular  of  Germany,  students  in  such 
schools  study  not  merely  algebra  and  geometry  as  with  us,  but 
also  trigonometry,  descriptive  geometry,  geometric  drawing,  a 
little  modern  geometry  of  a  simple  kind,  some  analytics,  some 
calculus,  and  a  fair  amount  of  mathematical  mechanics.  What 
we  wish  to  know  is,  are  they  really  doing  this?  and,  if  so,  what 
is  their  curriculum?  how  is  the  work  arranged?  and  why  are  we 
not  doing  as  well? 

The  question  as  to  what  they  are  doing  in  Germany  is  briefly 
answered  in  the  subsequent  chapters.  The  types  of  schools,  the 
courses  of  study,  the  general  range  of  work,  the  preparation 
of  teachers,  something  of  the  methods  employed,  and  the  nature 
of  the  problems,  are  all  set  forth  with  sufficient  detail  to  give 
a  fair  reply  to  the  question.  But  it  was  not  the  problem  set 
for  the  writers  to  consider  the  reasons  for  the  difference  between 
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Germany  and  America  in  this  respect,  and  hence  a  brief  dis- 
cussion of  this  question  is  in  order  at  this  time. 

In  the  first  place,  the  climate  of  Germany  is  thought  to  allow 
for  a  longer  school  year  than  with  us.  How  much  of  this  is 
really  the  case,  and  how  much  is  thought  to  be  the  case  because 
of  our  traditions,  it  is  impossible  at  present  to  say.  It  is  a 
fact,  however,  that  the  average  school  year  is  longer  in  Germany 
than  in  America,  and  that  our  excessively  hot  weather  in  June 
and  September,  not  to  speak  of  July  and  August,  is  practically 
unknown  there.  Neither  winter  nor  summer  gives  such  extremes 
of  temperature  as  are  found  with  us,  and  on  the  whole  the 
climate  is  better  adapted  to  a  long,  steady  pull.  Whether  we 
make  up  for  it  by  the  energy  and  the  rapid  work  of  our  stimu- 
lating winters  cannot  be  told.  At  any  rate,  as  to  the  school 
year,  they  have  the  advantage. 

The  same  is  true  as  to  the  school  day.  The  Germans  go  to 
school  earlier  in  the  morning  and  on  the  average  they  spend 
more  hours  there  than  we  do.  They  make  up  for  the  confinement 
by  long  walks  with  their  teachers  on  half  holidays,  and  by 
healthier  play  than  is  found  in  most  American  schools.  The  ele- 
ment of  time  in  contact  with  the  teacher  is  therefore  one  with 
which  we  must  reckon. 

Then,  too,  we  are  compelled  to  admit  that  their  teachers  are, 
on  the  whole,  better  prepared  than  ours.  They  know  their 
subject  better,  and  in  their  probation  year  they  have  been  under 
better  guidance  and  more  severe  drill  than  we  are  giving  in 
this  country.  It  is  not  to  our  discredit  that  this  is  so,  for  America 
has  done  well  when  we  consider  our  problem.  Ours  is  a  coun- 
try where  the  natural  resources  have  created  great  wealth  within 
a  brief  period.  Young  men  have  naturally  and  properly  been 
attracted  into  commercial  fields  rather  than  into  the  financially 
unremunerative  profession  of  teaching.  Even  if  our  nation  had 
grown  in  numbers  through  its  own  natural  increase  it  would 
have  been  difficult  to  furnish  men  for  our  high  schools ;  but  with 
our  influx  of  a  million  immigrants  a  year  we  have  been  nearly 
overwhelmed  with  the  task  of  educating  our  youth.  Had  not 
our  women's  colleges  developed  as  they  have  in  the  past  gen- 
eration, we  should  have  been  in  a  sad  state  in  our  effort  to  secure 
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teachers.  When,  therefore,  we  hear  that  our  mathematics  does 
not  measure  up  to  the  standard  because  of  our  great  supply 
of  women  teachers,  we  should  remember  that  if  it  had  not  been 
for  the  entry  of  women  into  the  field  of  teaching  we  should 
have  had  to  face  the  dire  disaster  of  illiteracy. 

Then,  too,  it  must  be  said  that  the  leaders  in  educational  matters 
in  Germany  have  more  scholarship  than  has  generally  been  the 
case  in  America,  and  that  they  have  naturally  tended  to  appre- 
ciate scholarship  more  highly.  With  us  the  attack  on  a  subject 
like  the  classics  has  generally  been  made  by  people  who  knew 
little  or  nothing  of  Latin  and  Greek,  and  who  have  sought  to 
abolish  what  they  did  not  understand,  rather  than  to  improve  its 
presentation.  The  same  is  true  to  some  degree  with  mathematics, 
and  this  accounts  for  some  of  our  tendency  to  make  the  subject 
merely  one  for  the  workshop. 

Nevertheless  the  greatest  defect  in  our  system  to-day,  as 
compared  with  Germany,  is  to  be  found  in  the  lack  of  sound 
mathematical  training  on  the  part  of  the  teachers  themselves. 
Principles  of  education  are  valuable,  psychology  has  come  to 
be  a  necessary  part  of  a  professional  equipment,  the  history  of 
education  must  be  studied  to  lead  teachers  away  from  the  un- 
fortunate attempts  of  the  school  anarchist, — but  underneath  all 
this  must  lie  a  solid  foundation  of  mathematical  knowledge  if 
the  teacher  is  to  lead  students  to  know  and  to  love  the  subject 
and  to  know  its  bearings  upon  life.  There  is  where  Germany 
has  the  advantage,  and  to  the  lessening  of  this  advantage  those 
who  desire  the  best  for  the  American  schools  must  address  them- 
selves rather  than  to  an  aimless  iconoclasm. 

A  further  advantage  that  the  German  school  has  is  found  in 
its  general  plan.  Our  elementary  school  usually  covers  eight 
years,  the  teaching  being  done  by  women  who  have  rarely  had 
college  training,  and  who,  in  spite  of  all  their  devotion  to  the 
work,  cannot  have  a  broad  mathematical  outlook.  The  pupil 
then  enters  the  high  school,  and  usually  comes  under  the  instruc- 
tion of  a  teacher  (and  often  again  a  woman)  who  has,  at  the 
most,  studied  the  calculus.  The  mathematical  outlook  is  now 
better,  but  it  is  rarely  satisfactory.  But  there  is  a  decided  break 
in  the  pupil's   work  after  leaving  the  elementary   school.      In 
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Germany  there  is  no  such  break,  for  the  Gymnasium  extends 
over  nine  years.  For  all  this  period  the  pupil  lives  in  the  same 
general  atmosphere,  with  the  same  corps  of  teachers.  This  is 
the  reason  why  Germany  can  successfully  begin  algebra  and 
geometry  earlier  than  we  can,  and  run  them  in  unbroken  sequence 
for  several  years.  If  we  begin  algebra  in  the  eighth  grade 
we  do  so  with  an  instructor  who  is  trained  solely  for  elementary 
work,  and  who  has  forgotten  most  of  the  algebra  she  once  knew ; 
but  in  Germany  they  can  begin  it  in  the  seventh  grade  with  the 
same  teacher  who  is  afterwards  to  present  the  trigonometry, — 
one  who  knows  mathematics  thoroughly.  Until  we  break  away 
from  our  idea  of  a  four-year  high  school  we  cannot  hope  for 
the  "  long  pull  and  strong  pull  "  of  the  German  schools. 

The  reader  will  look  in  vain  in  the  German  reports  for  evi- 
dence of  the  hysterical  search  after  a  plan  for  studying  and 
benefiting  from  mathematics  without  any  work,  a  plan  that  seems 
to  be  in  evidence  in  some  parts  of  this  country.  Germany  recog- 
nizes fully  the  varied  capabilities  of  children,  and  of  course  the 
Gymnasium  is  only  one  type  (and  a  limited  one)  of  school. 
This  recognition  leads  to  a  greater  number  of  types  than  we  have 
developed,  although  we  seem  to  be  on  the  right  road  in  building 
up  our  various  forms  of  industrial  high  schools.  But  nowhere 
in  Germany  does  there  seem  to  have  developed  that  kind  of  mind 
that  seems  to  seek,  in  this  country,  to  abolish  algebra  and 
geometry  from  a  course  of  study  designed  to  give  an  all-round 
training.  Vocational  mathematics  there  is,  but  it  is  serious,  and 
in  general  it  recognizes  not  alone  the  immediately  practical  but, 
what  is  far  more  important,  the  potentially  practical  as  well. 
The  tendency  to  pay  the  most  attention  to  the  less  intellectual 
type  of  mind  is  rather  marked  in  America  to-day.  The  best 
thought  should  surely  go  as  much  to  the  encouragement  of  the 
boy  who  wishes  to  develop  intellectually  as  to  the  one  who  does 
not  wish  to  do  so.  In  this  country  to-day  one  has  to  search  not 
a  little  to  find  a  teachers'  association  that  is  discussing  the 
problem  of  teaching  more  mathematics  to  the  boy  who  wants 
to  learn,  but  he  has  no  trouble  in  hearing  all  sorts  of  plans 
for  teaching  no  mathematics  at  all  to  the  one  who  seems  ex- 
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ceedingly  anxious  to  learn  nothing  that  makes  for  intellectual 
advance  and  for  higher  ideals. 

The  contrast  between  German  and  American  schools  is  not, 
however,  all  to  the  advantage  of  Germany.  It  is  by  no  means 
certain  that  a  smattering  of  analytics  and  the  calculus  would  be 
a  good  thing  for  our  pupils,  nor  that  it  is  a  good  thing  for 
theirs.  While  it  would  probably  be  a  desirable  plan  to  run  our 
algebra  and  geometry  over  a  longer  period  if  we  had  a  six- 
year  high  school  with  departmental  teaching,  and  possibly  side 
by  side  (although  there  are  other  factors  to  be  considered  which 
lack  of  space  prevents  mentioning  in  this  chapter),  still  there  is 
an  advantage  in  concentrating  the  attention  upon  a  subject  for 
a  briefer  time.  Our  course  in  algebra  is  in  many  respects  better 
than  the  German  course,  and  our  geometry  is  quite  as  thorough 
as  theirs  in  the  field  covered,  although  nobody  recognizes  better 
than  we  that  there  is  room  for  improvement.  With  the  present 
four-year  plan,  with  the  present  training  of  our  teachers,  and 
particularly  with  the  time  now  allotted  to  mathematics,  to  attempt 
to  cover  more  ground,  save  as  we  may  offer  electives  in  the  few 
schools  that  are  prepared  for  such  work,  would  be  a  decided 
step  backwards.  The  work  that  we  are  doing  is  by  no  means 
bad  work;  we  have  exceptionally  good  courses  in  algebra  and 
geometry,  and  these  we  are  constantly  seeking  to  improve  by 
making  them  appeal  more  to  the  interests  of  the  pupils,  and  by 
eliminating  material  that  we  cannot  justify.  We  usually  offer 
at  least  one  year  of  elective  work  for  pupils  who  are  mentally 
fitted  to  undertake  it,  and  shall  probably  offer  more  in  our  best 
schools  in  the  near  future.  Our  work  is,  therefore,  far  from 
being  all  bad,  nor  need  we  be  at  all  ashamed  of  what  our  better 
schools  are  doing,  or  of  what  our  system  as  a  whole  is  accom- 
plishing when  all  conditions  are  considered.  The  efforts  put 
forth  to  make  mathematics  interesting  and  vital  are  apparently 
quite  as  good  in  America  as  in  Germany,  and  while  we  have  a 
great  deal  more  to  do  in  order  to  reach  an  ideal  presentation  of 
these  subjects,  the  spirit  shown  by  our  teachers  in  this  respect 
is  excellent.  Moreover  we  have  a  number  of  scientifically  con- 
structed text-books  in  arithmetic,  algebra,  and  geometry,  as  good 
indeed  as  can  be  found  anywhere,  considering  our  special  needs. 
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These,  again,  must  continually  be  improved,  particularly  in  the 
direction  of  furnishing  a  motive  for  the  work  for  certain  types 
of  mind,  but  this  improvement  is  proceeding  in  a  creditable 
fashion.  We  have,  therefore,  not  a  little  that  stands  to  our 
credit  when  we  come  to  write  up  our  accounts.  So  true  is  this 
that  it  would  be  a  foolhardy  policy  to  attempt  any  wholesale 
destruction  of  our  present  courses  in  algebra  and  geometry,  or 
any  hasty  modification  of  our  curriculum. 

The  German  reports  should,  however,  convince  us  of  several 
things : 

1.  We  need  to  bend  every  effort  to  give  to  our  prospective 
teachers  a  better  knowledge  of  mathematics. 

2.  We  then  need  to  consider  carefully  the  possibility  of  extend- 
ing our  present  high-school  mathematics  over  a  longer  period 
with  the  same  corps  of  teachers ;  in  other  words,  to  consider 
the  advantages  of  a  six-year  high  school. 

3.  We  also  need  to  get  ready  to  offer  higher  electives,  including 
trigonometry  and  its  applications,  geometric  drawing  (which  we 
are  entirely  neglecting),  a  form  of  practical  (and  potentially  prac- 
tical) mathematics  that  is  not  merely  a  little  arithmetic,  and 
possibly  enough  of  the  calculus  for  simple  work  in  mechanics, 
and  enough  of  analytics  for  appreciating  this  amount  of  the 
calculus.  These  should  be  made  worth  the  while  for  the  stu- 
dent who  will  never  go  to  college,  and  they  can  surely  be  pre- 
sented in  such  way  as  not  to  harm  the  one  who  is  going  to 
pursue  his  studies  further. 

4.  We  also  need  to  set  our  faces  against  mathematical  work 
that  is  scrappy  and  without  scientific  content.  Work  of  this  kind 
is  not  found  in  such  countries  as  Germany, — countries  that  lead 
in  commerce,  in  agriculture,  and  in  industry,  as  well  in  educa- 
tional matters.  Germany  has  not  secured  for  mathematics  the 
status  that  it  has  in  all  her  schools  by  yielding  to  the  demands 
for  weak  algebra  and  weak  geometry,  or  for  none  at  all,  on  the 
part  of  men  who  know  nothing  of  the  subject  save  what  they 
got  from  a  poor  course  in  some  high  school.  Nor  shall  we 
make  a  worthy  place  for  the  subject  in  our  curriculum  by  con- 
sidering only  the  weakest  minds,  only  the  immediately  practical, 
and  only  that  which  any  untrained  teacher  can  present. 
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5.  With  respect  to  vocational  training  we  must  recognize  that 
a  new  type  of  mind  has  appeared  in  our  high  schools,  demanding 
a  new  type  of  mathematics.  But  that  this  must  be  weak  mathe- 
matics, or  only  the  immediately  usable,  is  not  the  experience  of 
the  nation  that  has  made  the  greatest  strides  of  all  in  industrial 
work  in  the  past  generation.  We  may  well  take  counsel  of  that 
nation  in  training  our  future  artisans  in  the  power  of  thinking 
clearly  and  logically  along  mathematical  lines. 

6.  And  finally,  there  is  great  necessity  for  continued  advance 
in  the  training  of  leaders  among  the  teachers  of  our  country. 
The  average  college  cannot  do  this  work  under  present  condi- 
tions. Indeed  the  feeling  is  still  prevalent  in  many  colleges  that 
professional  training  is  unnecessary.  One  of  the  most  important 
lessons  that  Germany  teaches  us  is  the  fallacy  of  this  position. 
The  establishing  of  strong  courses  for  teachers  in  the  senior 
year  of  our  colleges  will  do  much  to  improve  our  educational 
work,  particularly  in  our  secondary  schools. 


CHAPTER  II 
EVOLUTION  OF  THE  REFORM  IN  GERMANY1 

Isidore   Skolnick 

The  report  by  Dr.  Schimmack,  referred  to  in  the  footnote,  is 
divided  into  two  sections ;  the  first  dealing  with  the  reform  and 
its  progress  from  1840  to  1907,  and  the  second  dealing  with  the 
reform  and  its  progress  from  1907  to  the  present  day. 

Professor  Felix  Klein  in  the  introduction  to  this  report  refers 
to  a  statement  made  by  himself  at  Gottingen  in  March,  191 1, 
that  for  some  time  he  had  wished  to  bring  before  the  public  the 
discussion  of  the  Commission,  and  to  make  known  his  own  per- 
sonal opinions  and  his  general  aim.  What  he  means  to  carry 
out  to-day  is  a  plan  which  he  has  heretofore  been  unable  to 
introduce.  The  idea  foremost  in  the  minds  of  many  teachers 
of  mathematics  in  Germany  at  present  is  that  the  concept  of 
"  function  "  as  defined  in  mathematical  language  should  be  the 
central  core  around  which  the  student's  knowledge  of  mathe- 
matics is  to  be  built.  The  purpose  in  introducing  the  idea  of 
function  is  not  to  teach  a  barren  analytic  geometry  but  to  make 
clear  the  simple  and  all-important  notion  that  upon  the  changing 
of  x  the  changing  of  y  depends.  It  is  expressly  stated  that  the 
function  idea  should  be  continually  borne  in  mind  in  the  teaching 
of  algebra  and  geometry.  It  is  urged  that  no  abstract  function 
idea  is  to  be  taught,  but,  on  the  contrary,  the  concrete  relations 
existing  between  x  and  y  as  functions  of  each  other  are  to  be 
expounded. 

It  may  be  of  interest  to  summarize  briefly  the  first  part  of 
the  report,  which  is  a  general  survey  of  the  teaching  of  mathe- 
matics from  the  year  1840  to  i860.     During  this  period  neither 


1  Die  Entwicklung  der  Mathematischen  Unterrichts  Reform  in  Deutsch- 
land,  von  Dr.  Rud.  Schimmack,  Oberlehrer  am  Gymnasium  zu  Gottingen, 
Leipzig  und   Berlin,   191 1. 

12  [78 


79]       The  Present  Teaching  of  Mathematics  in  Germany      13 

the  idea  of  function  nor  the  graph  was  presented  in  the  schools 
of  Germany.  Dr.  Schimmack  remarks  that  it  seems  strange 
that  anyone  could  understand  analytic  geometry,  maxima  and 
minima,  or  the  calculus,  without  being  familiar  with  this  func- 
tion idea. 

In  order  that  this  reform  movement  may  be  traced  more  defi- 
nitely and  closely,  it  will  be  well  to  follow  the  various  changes 
that  have  taken  place  from  time  to  time  in  Prussia.  As  early 
as  1812,  in  one  of  the  Prussian  Gymnasien,  the  following  courses 
in  mathematics  were  given :  a  very  few  simple  computations  in 
logarithms;  the  elementary  geometry  of  Euclid  from  book  one 
through  book  six,  together  with  books  eleven  and  twelve ;  and 
a  little  plane  trigonometry.  Later  on,  about  1834,  progressions 
and  permutations  and  combinations  were  added.  In  1835  spher- 
ical trigonometry  and  a  little  work  in  conies  were  also  found  in 
the  course. 

The  Lehrplan  for  the  Prussian  Gymnasium  from  1837  to  1856 
shows  that  in  general  there  was  no  change  from  that  of  1835. 
Up  to  1867  no  analytic  geometry,  maxima  and  minima,  or  the 
calculus  were  to  be  found  in  the  Lehrplan.  The  only  additional 
subjects  given  for  the  Realschulen  of  the  first  order  (those  of 
1867  which  later  became  the  Realgymnasia)  were  the  following: 
elements  of  descriptive  geometry,  a  little  work  in  conies,  and 
also  some  statics  and  mechanics.  The  instructor,  if  he  were 
capable,  tried  to  supply  some  further  work  in  analytics,  some 
differential  and  integral  calculus,  and  a  little  astronomy.  All 
of  the  above  was  given  in  the  schools  of  Prussia,  Schleswig- 
Holstein,  Hanover,  and  Hesse-Nassau.  Outside  of  Prussia  the 
Lehrplan  was  no  better  except  that  here  and  there  the  idea  of 
function  was  beginning  to  creep  in.  On  the  whole,  much  less 
mathematics  was  to  be  found  outside  of  Prussia  than  in  Prussia 
itself. 

About  the  year  1859,  K.  H.  Schnellbach,  a  member  and  organ- 
izer of  the  Examiners'  Commission,  founded  and  conducted  a 
mathematical  pedagogical  seminar.  About  the  same  time  a  book 
appeared  on  the  methods  of  mathematical  teaching,  by  Mekler 
(Das  Mekler  Lehrbuch,  1859).  This  book  contains  problems  in 
planimetry,  stereometry,  and  trigonometry,  with  some  work  in 
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physics  involving  functions.     The  authoi  gives  a  brief  discussion 
of  simple  curves  related  ton  lar  co  ordinates.    He  makes 

oi  the  function  in  maxima   and  minima,  of  graphs,   and 
of    the    elements   of    the    calculus.      Another    noteworthy    book, 
Baltzer's    *  Elemente   der    Mathematik.'"    followed,   and   was   in 
uand  in  the  teachers'  seminar.      This  hook  dealt  with 
ebra,  the  new    geometry,  analytics,  and  the  calculus.     The 
Iod  from  ar  1870  to  1890  is  characterized  by  a  number 

of  important  changes.     For  example,  a  S<  .•  met  in 

B   :         recomn  c  geometry  as  well  as  the  cal- 

culus be  considered  1         irses  in  the  schools. 

From  the  Lehrplan  0  Prussian  Gymnasium  of  188a 

would  ap]  lal  mathematical  teaching  was  neither  advancing 

going  backward.    It  was  urged  by  those  who  framed  it  that  as 

much   mathematics    should   be    taken    up    as   would    render   one 

abl<  irstand  the  mathematics  of  geography,  to  deal  with 

3    intelligently,    and,    as    far    as    possible,    with    di  itial 

tients.     In  this  Lehrplan  very  little  of  analytic-  and  spherical 

metry  was  included. 

xv :.  Professor  M.  Simon.  Oberlehrer  of  the  '.  n  Gym- 

sium  at   Strassburg,   advanced  the  proposition  that  the  d 

algebra  should  be  a  preparation  for  the  theory  of  func- 

•s.    About  the  same  time  Dr.  \.  Ho  tier  of  Vienna  suggested 

it    ■  be  well  if  (  iian  co-ordinates   were  taught  in 

Class   Yll    of   the    Gymnasium.  show  more   clearly   what 

gave  certain  curves  that  might  be  plotted 
in  Ul  - 

by*=  c.   ax-  +  by-  =  c. 
\\  =  a.  y"  —  ax°.   xwy*  = 

curves  he  suggested  y  =  log  x  and  y  =  sin  x 
It  was  his  idea  that  the  ;  g  of  these  curves  would  give  a 

concrete  meaning  to  the  function.     For  the  same  purpose 
he  the   presentation    of    the    temperature    curve    and    its 

ration  to  physics.    Such  curves  as  those  of  m  were 

als<   s  igg<  st<        He  asserted  that  the  plotting  of  the  above  curves 
might  easily  be  intr  I  in  the  first  three  classes  of  the  Gym- 

am. 
The  \ear<  fr<         s  o  to  1010  are  marked  by  even  more  radical 
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changes     .About  the  year  [890  the  que  tion  a  to  whether 

or  not  conies  should  be  taught  in  the  Gymnasium,  and  it  was 

discussed  in  a  gathering  of  teachers  of  mathematics  in  January 
of  that  year,  with  the  result  that  it  was  decided  to  encourage 
the  teaching  of  analytics  in  the  Gymnasium. 

In  the  Prussian  curriculum  of  1892  it  wa  agr<  ed  that  in  the 
last  cla  '  of  the  Gymnasium  there  should  be  a  more  detailed 
Study  of  rectangular  co-ordinates,  with  special  reference  to  conies. 
It  was  also  arranged  that  analytic  geometry  in  general  should  be 
a  required  subject  in  the  course  of  study.  Outside  of  Prussia, 
the  students  of  the  Gymnasien  seem  to  have  had  no  knowle< 
of  co-ordinates  or  the  function,  nor  does  anything  seem  to  have 
been   done    with   analytic  or   advanced   synthetic  geometry. 

In  the  Lehrplan  of  1901,  the  function  concept  was  given  a 
prominent  place  and  the  connection  between  physics  and  mathe- 
matics was  emphasized.  Dr.  K.  Gatling,  Oberlehrer  of  the  Gym- 
nasium at  Gottingen,  was  among  those  who  expressed  very  po  i 
tive  opinions  that  the  variable  and  the  function  should  be  used 
and  taught  in  algebra,  geometry,  trigonometry,  and  analytics. 
"Through  ignorance  of  the  function  idea/'  he  asserted,  "one 
makes  mathematics  hard  for  himself." 

It  was  in  1904  that  fro  Klein  marie  this  important  state- 

ment :  "  The  geometric  function  idea  will  stand  as  the  important 
or  central  point  of  mathematical  teaching  and  will  be  carried 
as  far  as  possible,  and  by  this  means  the  elements  of  the  dif- 
ferential and  integral  calculus  will  be  introduced  into  the  high 
schools  of  Germany."  The  influence  of  this  remark  has  been 
very  far  reaching. 

The  reforms  since  1907  have  been  most  important  and  are 
discussed  in  detail  in  the  second  part  of  the  report.  At  the 
beginning  of  that  year  considerable  discussion  arose  as  to 
the  relation  between  mathematics  and  the  sciences,  and  conse- 
quently a  commission  was  appointed  for  the  purpose  of  suggest- 
ing various  courses  in  these  two  lines  of  work.  This  commission 
decided  upon  making  the  courses  in  mathematics  and  sciences 
distinct,  and  accordingly  a  separation  between  these  subjects  was 
agreed  upon  for  the  high  school.  One  group  was  called  the 
physics-mathematics  group  and  the  other  the  chemistry-biolog- 
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ical  group.  The  idea  of  this  separation  was  to  give  more  de- 
tailed courses  in  physics,  chemistry,  biology,  and  mathematics. 
This  commission  was  called  the  Commission  of  German  Natural- 
ists and  Physicians,  and  it  met  at  Dresden  in  September,  1907. 
It  also  met  at  Leipzig  in  1908,  and  at  this  time  discussed  the 
subject    more    critically. 

Another  commission  met  in  1908  to  decide  what  should  be 
done  with  regard  to  the  sciences  and  mathematics  in  the  Girls' 
High  School.  Dr.  A.  Gutzmer  drew  up  a  report  upon  the 
details  of  its  discussions.  A  little  later  another  report  appeared 
dealing  with  the  question  of  the  place  of  mathematics  and  sciences 
in  the  new  girls'  high  schools  of  Prussia.  At  one  of  the  meet- 
ings of  the  commission,  Dr.  E.  Hoppe,  of  Hamburg,  told  the 
assembly  that  the  teaching  of  mathematics  and  sciences  according 
to  the  reform  plan  was  proving  to  be  a  great  success.  He  said 
that  the  idea  of  the  function  was  given  to  the  students  in  the 
Obersekunda,  and  that  they  found  it  interesting  and.  very  easy 
to  understand.  He  stated  to  the  committee  that  this  led  him  to 
extend  the  function  idea  in  the  humanistic  Gymnasium.  Dr. 
H.  Schotten,  a  successful  teacher  of  the  reformed  mathematics 
in  this  high  school,  also  showed  how  the  work  could  be  presented. 

The  remainder  of  the  report  by  Dr.  Schimmack  is  devoted  to 
a  discussion  of  the  work  of  the  International  Commission  and 
the  reports  of  the  various  sub-committees,  all  of  which  are 
reviewed  in  detail  in  the  following  chapters.  It  will  perhaps  be 
helpful  to  mention  one  or  two  facts  which  are  not  brought  out 
in  the  separate  reports. 

In  tracing  the  growth  of  the  Gymnasium  in  Prussia  from  190  r 
to  1909,  we  notice  a  gradual  increase  in  the  number  of  students 
from  87,478  to  102,297.  In  the  Prussian  Realgymnasium  there 
is  an  increase  from  21.078  to  41,202.  In  the  Oberrealschule  the 
increase  has  been  from  14,800  to  34.735  during  the  same  time. 
These  statistics  show  that  the  increase  has  been  greatest  in  the 
Oberrealschulen.  In  Bavaria  alone  we  find  nine  such  schools, 
namely:  Augsburg.  Passau,  Reglaburg,  Bayreuth,  Kaiserslantern. 
Ludwigshofen  (Rhein),  Munich,  Nurnberg.  and  Wiirzburg. 
These  schools  give  courses  in  general  educational  subjects  similar 
to  those  given   in  the  Gymnasium  and  the  Realgymnasium  of 
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Prussia.  The  following  table  gives  the  number  of  hours  devoted 
to  mathematics  in  the  Oberrealschulen  of  Prussia,  Bavaria,  Sax- 
ony, and  Baden : 

Lower  Upper  Lower  Upper  Lower  Upper 
Classes 6  5  4 

f  Arith.  5  -  - 

Prussia  -j  Math.  -  5  6 

[  Math,  draw'g 

f  Arith.  4  4  3 

Bavaria  -j  Math.  2 

[  Math,  draw'g 1 

C  Arith.  4  4  4 

Saxony    \  Math.  2 

[  Math,  draw'g 

f  Arith.  5  -  - 
T»  „  \  Math.  -  5  5 
Baden     I  Math,  draw'g 

This  shows  that  mathematical  drawing  is  compulsory  in  Sax- 
ony, Baden,  and  Bavaria,  but  is  not  compulsory  in  Prussia. 

In  1905  a  new  Lehrplan  was  drawn  up  to  meet  the  more  recent 
demands  for  the  girls'  high  school.  In  1908  a  new  school 
was  established  which  admitted  girls  at  the  age  of  six.  After 
completing  this  course  they  could  enter  the  Lyzeum  or  Frauen- 
schule,  the  latter  containing  also  a  teachers'  seminar  for  women. 
In  this  high  school,  mathematics  is  an  important  subject  and  is 
given  three  hours  a  week  throughout  the  course.  In  Prussia 
and  Saxony  the  course  followed  is  that  indicated  by  the  Prussian 
Lehrplan  of  1908.  This  is  a  ten-year  course  which  the  girls 
begin  at  the  age  of  six. 

Dr.  Schimmack's  report  also  gives  a  list  of  books  and  their 
titles  for  the  use  of  the  secondary  schools.  Among  the  books 
mentioned  are  Behrenden  and  Gotting's  "  Lehrbuch,"  P.  Crantz's 
"  Book  for  Girls'  High  Schools,"  and  H.  Dressler's  "  Study  of 
the  Function."  There  is  also  given  a  list  of  books  for  the  use 
of  the  instructor.  This  includes  such  books  as  E.  Borel's  "  Ele- 
ments of  Mathematics,"  J.  Druxes'  "  Book  on  Arithmetic  and 
Mathematics,"  F.  Klein's  "  Mathematical  Teaching  in  High 
Schools,"  and  "  Elementary  Mathematics  for  the  High  School," 
and  O.  Lesser's  "  Graphs  in  the  Mathematics  for  High  Schools." 


CHAPTER  III 
SECONDARY  SCHOOLS  OF  HESSE  AND  BADEN 

Miriam   E.  West 

The  two  reports  that  are  reviewed  in  this  chapter1  treat  of  the 
organization,  the  curriculum,  and  the  methods  of  mathematical 
instruction  in  the  higher  schools  of  Hesse  and  Baden.  The 
schools  of  Hesse  and  Baden  follow  in  general  the  plan  of  or- 
ganization of  the  higher  schools  throughout  Germany,  the  one 
exception  being  that  in  Baden  three  and  one-half  instead  of 
three  years  are  required  in  preparation  for  entrance. 

Hesse 

In  the  Grandduchy  of  Hesse,  a  country  with  a  population  of 
about  one  hundred  and  twenty-six  thousands,  there  are  the  fol- 
lowing schools:  ii  Gymnasien,  3  Realgymnasien,  7  Oberreal- 
schulen,  9  Realschulen,  5  higher  girls'  schools,  and  33  higher 
Burgerschulen.  These  last,  which  are  for  the  most  part  five-class 
schools  of  the  type  of  the  Realschule,  are  found  in  small  places. 
A  few  have  a  complete  seven-year  course.  There  are  several 
of  these  exclusively  for  girls.  The  higher  girls'  schools  are  ten- 
class  schools  admitting  girls  at  six  years  of  age.  In  connection 
with  some  of  these  there  is  an  additional  course  of  three  or  four 
years  for  the  training  of  teachers. 

In  the  lowest  classes  of  the  girls'  schools  the  fundamental 
operations   are  taught,   and   are   followed   in  the  fifth  year  by 


1  Der  Mathematische  Unterricht  an  den  Hoheren  Schulen  nach  Organisa- 
tion. Lehrstoff  und  Lehrverfahren  und  die  Ausbildung  der  Lehramtskandi- 
daten  im  Grossherzogtum  Hessen,  von  Professor  Dr.  Heinrich  Schnell, 
Oberlehrer   am    Ludwig-Georgs-Gymnasium    in    Darmstadt.      April,    1910. 

Der  Mathematische  Unterricht  an  den  Hoheren  Schulen  nach  Organisa- 
tion, und  Lehrverfahren  und  die  Ausbildung  der  Lehramtskandidaten  im 
Grossherzogtum  Baden,  von  Hans  Cramer,  Professor  an  der  Goethe- 
schule  in  Karlsruhe.     Julv,  1910. 
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commercial  measures  and  the  subject  of  fractions,  which  is 
completed  in  the  sixth  year.  In  the  last  four  years  business  arith- 
metic is  studied,  and  in  the  ninth  and  tenth  years  some  geometry. 
In  the  ninth  year  the  fundamental  ideas  of  geometry  and  the 
computation  of  plane  figures  are  taken  up,  and  in  the  tenth  year 
the  computation  of  volumes  and  surfaces  of  solids.  In  the 
teachers'  training  course  this  work  is  reviewed  and  extended 
with  especial  emphasis  upon  rigorous  proof. 

Of  the  three  types  of  schools,  Gymnasium,  Realgymnasium, 
and  Oberrealschule,  the  Oberrealschule  devotes  the  greatest  num- 
ber of  hours  to  mathematics  and  the  Gymnasium  the  least.  The 
nine  classes  in  these  three  schools  are  numbered,  beginning  with 
the  lowest  class :  VI,  V,  IV,  Illb,  Ilia,  lib,  Ha,  lb,  la.  One 
year  is  required  for  the  completion  of  each  class.  The  topics 
treated  in  the  various  classes  of  the  Realgymnasium  are  as 
follows : 


Class 

Hrs. 

PER 
WEEK 

Subject 

VI 

6 

Arithmetic:  review  of  fundamental  operations  with  whole 
numbers,  abstract  and  denominate;  addition  and  subtrac- 
tion of  decimal  numbers;  factoring. 

V 

4 

Arithmetic:  common  fractions  with  concrete  illustrations; 
decimal  fractions. 

IV 

5 

Arithmetic:  common  and  decimal  fractions;  business  arith- 
metic; simple  rule  of  three. 

Plane  geometry  through  the  congruence  propositions  for 
triangles;  practice  in  use  of  ruler,  compasses,  squares,  etc. 

Illb 

5 

Arithmetic:  business  arithmetic  continued. 
Plane  geometry:  systematic  instruction  begun. 

Ill  a       6         Algebra:  through  powers  and  roots. 
Plane  geometry  continued. 

II  b        5         Algebra:  logarithms;  equations  of  the  first  degree;  quad- 
ratic equations. 
Geometry:  computation  of  the  circle;  introduction  to  plane 
trigonometry. 

II  a        5         Algebra:  quadratic  equations  with  more  than  one  unknown; 
interest  and  annuities. 
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Hrs. 
Class    per  Subject 

week 

lb         5         Trigonometry  continued;  stereometry. 

Algebra:  diophantine  equations;  combinations;  figurate 
numbers;  arithmetic  series  of  higher  order;  binomial 
theorem  for  positive  integral  exponents;  De  Moivre's 
theorem;  cubic  equations. 

Stereometry  continued;  elements  of  spherical  trigonometry. 

la         5         Algebra:  determinants;  transcendental  series. 
Analytic  Geometry  of  straight  lines  and  conies. 

The  Oberrealschule  has  in  addition  to  these  a  course  in 
geometric-drawing  in  which  the  following  topics  are  considered : 

lib  and  II a   Construction  of  plane  figures  and  oblique  geometrical  solids, 
lb   Descriptive  geometry:    review  and  extension  of  the  funda- 
mental propositions;  projection  of   solids;  plane   sections 
of  solids. 

la  Review  :  solution  of  difficult  fundamental  problems  with 
representation  in  oblique  projection;  shadow  construction; 
elements  of  perspective;  solution  of  simple  practical 
problems ;  right-angled  axonometry  and  oblique  parallel 
projection. 

The  arithmetic  as  given  offers  several  opportunities  for  an 
introduction  to  algebra.  In  the  review  of  the  fundamental  opera- 
tions in  the  first  year  the  pupil  is  made  familiar  with  parentheses. 
Fractions  are  considered  with  a  special  view  to  that  topic  in 
algebra.  The  rules  given  are  such  that  they  are  applicable  in 
algebra  as  well  as  in  arithmetic.  In  business  arithmetic,  by  the 
use  of  formulas  to  express  the  rules,  the  literal  symbols  of 
algebra  are  introduced. 

The  instruction  in  algebra  begins  with  the  concept  of  the  gen- 
eral number  for  which  the  way  has  been  prepared  in  arithmetic, 
if  the  mathematical  instruction  is  well  organized.  The  instruc- 
tion in  proportion  is  correlated  with  that  in  geometry.  There  is 
a  tendency  in  the  reform  movement  to  break  away  from  the 
old  Euclidean  type  of  proportion,  which  has  its  only  value  in 
geometry.  The  equating  of  the  products  of  the  terms  will 
answer  every  purpose  in  algebra.  Another  reform  has  been 
to  lessen  the  extent  to  which  formalism  rules  the  subject  matter 
in  algebra.  There  are  many  illustrations  of  this  formalism : 
for  instance,  the  division  of  long  polynomials,  a  process  which 
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is  little  used  in  the  later  work;  in  the  subject  of  powers  and 
roots,  the  solution  of  problems  involving  high  degrees  and  com- 
plicated forms  which,  likewise,  are  of  little  value  in  later  work. 
The  problems  in  equations  as  well  as  many  of  those  in  interest 
and  annuities  are  not  practical.  In  many  schools  such  topics 
as  cube  root,  arithmetic  progressions  of  higher  order,  cubic  equa- 
tions, combinations,  and  diophantine  equations  are  omitted. 

At  present  little  use  is  made  of  the  graphic  representation  of 
functions.  In  the  schools  which  have  adopted  the  reform  plan 
the  graphic  representation  of  the  linear  function,  and  of  y  =  x2 
and  y  =  x3,  is  introduced.  Applications  are  found  in  physics  and 
in  the  solution  of  equations.  The  graphic  solution  of  the  quad- 
ratic of  one  unknown  quantity  is  not  practical.  By  the  use  of 
the  graphic  solution  of  the  cubic  equation  one  is  spared  the 
complicated  algebraic  method,  but  with  quadratic  equations  the 
graphic  method  is  not  easier  than  the  algebraic.  The  graphic 
treatment  is  of  value,  however,  in  quadratic  equations  of  two 
unknown  quantities  in  showing  the  existence  of  the  different 
roots.  Its  use  here  furnishes  an  excellent  introduction  to  analytic 
geometry. 

Plane  trigonometry  follows  the  course  in  geometry.  The  func- 
tions of  the  angles  and  computation  of  right  triangles  are  con- 
sidered. Logarithms  find  application  here,  but  many  teachers 
prefer  to  use  the  natural  value  of  the  function  first.  To  meet 
this  desire  the  following  plan  has  been  devised. 

lib     Trigonometry  limited  to  sine  and  cosine  proposition.     Stereometry 

limited  to  the  consideration  of  solids. 
Ila     General  stereometry,  goniometry,  and  logarithms. 

Where  this  plan  is  adopted  those  who  leave  school  at  the  close 
of  lib  will  have  no  unnecessary  logarithms  but  will  have  stereom- 
etry. Spherical  trigonometry,  which  is  taken  up  in  the  last  year, 
is  applied  to  mathematical  geography. 

Analytic  geometry  forms  the  conclusion  of  the  geometrical 
course.  In  it  the  study  of  both  branches  of  school  mathematics, 
algebra  and  geometry,  is  brought  to  a  close.  Some  teachers  use 
the  analytical  method  of  treatment  and  some  use  the  geometrical 
method,  while  many  combine  the  two  as  in  the  following  plan. 
The  sections  of  the  cone  and  the  focal  properties  of  the  curves 
are  considered  in  stereometry.     This    serves    to    introduce    the 
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analytical  treatment,  in  which  problems  formerly  handled  graph- 
ically are  turned  around  by  asking  the  question,  whether  it  is 
possible  to  find  the  functions  of  the  different  curves,  having  given 
their  graphic  representation.  In  this  manner  the  different 
branches  of  mathematical  instruction  are  brought  together  anew. 
In  the  realistic  schools  the  pupils  are  able  at  the  end  of  the  course 
to  find  the  equations  for  simple  geometrical  loci. 

The  consideration  of  curves  of  all  kinds  leads  naturally  to 
the  idea  of  differential  quotients,  and  the  theory  of  maxima  and 
minima.  Thus  in  nearly  all  of  the  realistic  schools  some  work 
is  done  in  differential  calculus.  The  teachers  in  the  Gymnasien, 
however,  object  to  the  use  of  the  symbols,  although  they  do  not 
object  to  the  introduction  of  the  ideas  of  calculus.  With  the 
exception  of  the  study  of  the  history  of  mathematics  in  the  Ober- 
realschule  at  Heppenheim,  this  completes  the  instruction  in 
mathematics  given  in  the  higher  schools  of  Hesse. 

Baden 

Besides  the  three  types  of  nine-class  schools  in  Baden  there 
are  a  few  six-  and  seven-class  schools.  The  general  manage- 
ment of  the  various  institutions  is  vested  in  the  state,  with  the 
exception  of  the  Realschulen  and  the  girls'  schools,  which  are 
partly  supported  by  the  community.  Certain  privileges  therefore 
concerning  selection  of  teachers  and  management  are  granted  to 
the  community.  For  entrance  to  any  of  these  schools  the  child 
must  pass  an  examination.  Girls  attend  the  higher  boys'  schools 
where  there  are  no  institutions  especially  for  them.  In  1909, 
8.2  per  cent  of  those  attending  these  schools  were  girls.  At  first 
only  the  Burgerschulen  were  open  to  them,  but  since  1900  they 
have  been  admitted  to  the  other  schools.  The  greatest  number 
are  found  in  the  realistic  type  of  school. 

Some  of  the  distinguishing  features  of  this  report  are  as 
follows.  The  amount  of  mathematics  offered  in  the  schools 
of  Baden  does  not  differ  greatly  from  that  outlined  above  for 
those  in  Hesse.  In  the  girls'  schools  there  is  more  work  done 
in  mathematics  than  in  those  of  Hesse.  The  work  in  algebra 
includes  equations  of  the  first  degree  with  one  and  two  unknown 
quantities,  powers,  roots,  and  proportion. 
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In  the  boys'  schools,  aside  from  slight  differences  in  the 
arrangement  of  topics,  there  are  three  ways  in  which  the  instruc- 
tion differs  from  that  in  Hesse:  (1)  The  intuitive  instruction 
given  in  geometry  in  the  Oberrealschulen  distinguishes  its  plan 
of  instruction  from  that  of  the  other  German  states.  (2)  Ac- 
cording to  the  report  the  use  of  models  is  much  more  ex- 
tensive. (3)  The  elements  of  differential  and  integral  calculus 
are  found  in  a  large  number  of  schools  of  all  three  types. 

The  intuitive  instruction  in  geometry  is  begun  in  class  V  and 
continued  through  three  years,  followed  in  class  Ilia  by  the 
formal  instruction.  In  the  first  year,  knowledge  is  gained  con- 
cerning the  various  plane  figures  and  their  properties  by  means 
of  looking  at  the  solids  and  plane  figures  as  well  as  by  drawing 
and  construction.  In  the  second  year  some  of  the  facts  con- 
cerning the  equality  of  plane  figures  are  observed  and  areas 
are  computed.  In  the  third  year  the  instruction  concerning 
solid  figures  proceeds  in  a  similar  manner.  If  this  instruction 
is  properly  carried  out  it  is  not  a  mere  diluted  form  of  the 
scientific  instruction,  nor  is  there  a  line  sharply  dividing  the 
two.  First  the  pupil  is  asked  to  state  the  results  of  his  observa- 
tion, and  after  several  observations  he  arrives  at  a  general  state- 
ment of  the  facts.  The  next  step  is  to  arrive  at  facts  that  are 
not  so  evident,  but  must  be  derived  by  the  aid  of  those  he 
already  has.  So  the  pupil  gradually  comes  to  feel  the  need  of  a 
proof.  It  is  a  method  which  makes  use  of  the  eye,  hand,  and 
mind  of  the  pupil. 

The  following  is  a  list  of  some  of  the  models  and  apparatus 
used :  for  elementary  arithmetic, — dry  measures  of  commercial 
forms,  cubic  decimeter  and  centimeter  of  wood  or  metal,  spheres 
and  circular  plates  in  whole  or  in  parts  for  fractions ;  for  ele- 
mentary geometry, — wooden  models  of  all  geometric  forms,  a 
large  number  of  models  for  volumes  and  areas,  made  out  of 
wood  and  jointed;  for  practical  trigonometry, — 'all  the  various 
surveying  instruments.  The  recommendation  includes  models 
for  various  propositions  in  stereometry  and  spherical  trigonom- 
etry; sections  of  cones  and  cylinders,  the  cutting  plane  being  of 
different  material ;  spheres  with  zones  and  sectors  cut  out ;  models 
especially  designed  for  drawing;  and  the  slide  rule  for  the  use 
of  the  pupils. 
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The  course  in  the  infinitesimal  calculus  includes  the  following: 
maxima  and  minima,  formation  of  infinite  series,  determination 
of  lengths  of  arcs,  surface  area,  and  volume  of  simple  solids  of 
revolution.  Most  teachers  agree  that  the  concept  of  the  function 
and  the  graphic  representation  of  it  should  be  introduced  as 
early  as  class  III,  but  the  differential  quotients  and  integration 
should  be  left  for  the  last  two  years.  Problems  in  calculus  occur 
in  the  final  examinations  of  many  schools. 

The  final  examination  in  mathematics,  which  is  given  at  the 
completion  of  the  nine-years'  course,  is  both  oral  and  written. 
The  written  part  consists  of  four  problems,  two  from  algebra  and 
two  from  geometry.  These  are  selected  by  the  councilor  of  the 
state  board  from  problems  made  out  by  the  mathematics  teacher 
of  the  upper  class  of  the  institution  where  the  examination  is 
to  be  held.  The  problems  are  closely  related  to  the  mathematics 
of  the  last  school  year.  Besides  this  the  pupil  has  to  write  a 
theme,  the  subject  of  which  is  chosen  from  topics  considered 
in  the  upper  class. 

In  reading  these  two  reports  we  are  impressed  with  the  unity 
in  the  mathematics  curriculum,  a  fact  which  may  not  stand  out 
so  prominently  in  this  brief  review.  This  unity  is  accomplished, 
not  by  a  general  mixing  of  the  different  branches  of  mathematics, 
but  by  allowing  each  branch  to  serve  as  a  natural  introduction 
to  that  which  follows.  As  stated  before,  the  work  in  formulas 
in  arithmetic  prepares  the  way  for  the  literal  symbolism  of  alge~ 
bra.  The  graphic  work  in  algebra  and  the  study  of  conies  in 
stereometry  serve  as  an  introduction  to  analytic  geometry.  As 
soon  as  the  necessary  foundation  for  trigonometry  has  been  laid 
in  geometry,  that  subject  is  begun.  Logarithms  are  taken  up  in 
algebra  at  the  time  when  they  are  needed  for  trigonometry.  In 
Baden  the  preparation  for  the  study  of  calculus  is  begun  early 
in  the  course  by  the  introduction  of  the  concept  of  the  function 
and  its  graphical  representation.  The  fact  that  the  instruction 
in  mathematics  is  under  the  direction  of  special  mathematics 
teachers  for  at  least  six  years  makes  this  unity  to  a  large  degree 
possible.  We  may  well  afford  to  compare  this  with  the  isolated 
teaching  of  the  different  branches  of  mathematics  in  the  United 
States,  to  see  if  we  cannot  learn  a  lesson  from  Germany. 


CHAPTER  IV 

THE  SECONDARY  SCHOOLS  OF  THE  HANSEATIC 

STATES 

Katherine  S.  Arnold  and  Ruth  Fitch  Cole 

The  report  on  mathematical  instruction  in  the  Gymnasien  and 
Realschulen  in  the  Hanseatic  states,  Mecklenburg  and  Olden- 
burg,1 was  prepared  from  the  results  of  investigations  carried  on 
by  sending  questionnaires  to  the  various  educational  centers.  The 
data  gathered  in  this  manner  gave  information  concerning  the 
curriculum,  the  methods  of  presentation  of  mathematical  material, 
and  the  topics  emphasized  in  the  teaching  of  the  various  subjects. 
Although  the  opinions  received  from  the  various  instructors  in 
mathematics  disagreed  in  a  few  details,  they  showed  certain 
general  tendencies,  which  are  embodied  in  this  report. 

The  course  of  study  in  a  Gymnasium,  a  Realgymnasium,  and 
an  Oberrealschule,  the  three  types  of  secondary  schools  in  Ger- 
many, is  given  in  order  to  show  what  topics  are  included  in  sec- 
ondary instruction  in  mathematics.  A  plan  from  a  reform  Gym- 
nasium is  also  added  for  the  purpose  of  indicating  the  influence 
of  the  new  movement,  the  so-called  reform  movement,  led  by 
Professor  F.  Klein. 

All  secondary  schools  have  a  nine  years'  course,  three  years 
being  required  for  entrance,  so  that  the  first  year  of  a  Gymnasium 
or  Real  institution  corresponds  to  the  fourth  grade  of  our  Amer- 
ican schools. 

The  following  table  gives  the  number  of  hours  per  week  de- 
voted to  mathematics  in  the  various  classes  of  the  three  types 
of  schools  in  Hamburg,  which  is  taken  as  a  representative  city. 


1  Der  Mathematische  Unterricht  an  den  Gymnasien  und  Realanstalten 
der  Hansestadte,  Mecklenburgs  und  Oldenburgs,  von  A.  Thaer  [Ham- 
burg], N.  Geuther  [Giistrow],  A.  Bottger  [Oldenburg],  Leipzig  and 
Berlin,  191 1. 
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VI 


IV  UIII  OIII  UII  Oil     UI    01    Total 


4 

4 

4 

3 

3 

3 

4 

4 

4 

33 

5 

4 

4 

4 

4 

4 

4 

4 

5 

38 

5 

4 

4 

6 

6 

6 

5 

5 

5 

46 

Class1 

Gymnasium 

Realgymnasium 

Oberrealschule 

For  convenience  of  comparison,  the  original  Gymnasium  course 
and  the  suggested  reform  course  are  given  in  parallel  columns. 
This  work  begins  in  the  upper  third  class,  which  corresponds  to 
our  seventh  grade. 


Gymnasium 


— U 
equations 


exer- 


Algebra,     through    linear 

with  one  unknown. 
Geometry,  single      numerical 

rises  with  plane  figures. 


Equations  with  more  than  one  un- 
known,— powers  and  roots. 

The  circle,  measurement  of  rectilinear 
figures,     similarity,     constructions. 


Reform  Plan  of  Wilhelm 
Gymnasium 
III — 

Algebra,    linear    equations  and   fac- 
toring. 
Geometry,  the  circle. 

Ill — 

Equations  with  more  than  one  un- 
known,— geometric  construction  of 
irrational  quadratic  roots. 

Regular  polygons, — proportionality. 


— U  II- 


Quadratics,     irrational    quantities, — 

logarithms,  exponential  equations, 

— graphs  of  linear  and  quadratic 

functions. 
Measurement  of  polygons  and  circles.    Proportionality   of    the    circle, 


Equations  of  the  second  degree  with 
one  unknown,  powers  and  roots, 
logarithms. 


monic    division, 
the  circle. 


har- 
measurement    of 


— O  II— 


Powers  with  fractional  and  negative 
exponents,  progressions,  interest, 
and  income. 

Algebraic  geometry,  goniometry,  trig- 
onometry, beginnings  of  stereo- 
metry. 


Imaginaries, — exponential  equations, 
systematic  treatment  of  the  func- 
tion concept. 

Extension  of  geometric  representa- 
tion of  algebraic  expressions,  trig- 
onometry. 


-U  I- 


Plane  and  spherical  trigonometry,  go- 
niometry, stereometry,  analytic 
geometry  of  the  point,  line  and 
circle. 


Elements  of  spherical  trigonometry, 
arithmetical  and  geometrical  series 
of  the  first  order,  cubic  equations, 
stereometry. 


~-G  I- 


Coordinates,  analytic  geometry  of  the 
conic  sections,  synthesis,  maxima 
and  minima,  map  projections,  re- 
view. 


Combinations,  probability,  binomial 
theorem,  analytic  geometry,  ele- 
ments of  differential  and  integral 
calculus. 


1  The  lowest  class  is  the  sixth,  then  the  fifth,  fourth,  lower  third,  upper 
third,   etcetera. 


93]       The  Present  Teaching  of  Mathematics  in  Germany      27 


Below  is  given  the  course  in  mathematics  for  two  types  of 
secondary  schools. 

Realgymnasium  Oberrealschule 

— U  III — 


Algebra  to  linear  equations  with  one 

unknown. 
The  circle,  constructions. 


Algebra  to  linear  equations  with  one 

unknown. 
Similarity  of  plane  figures. 


— O  Ill- 


Proportion,  powers  and  roots,  equa- 
tions of  first  degree  with  more  than 
one  unknown,  pure  quadratics. 

Similarity  of  plane  figures,  measure- 
ment of  rectilinear  figures,  construc- 
tions. 

— U 
Quadratic  equations,   fractional  and 
negative  exponents,  logarithms. 

Review  of  plane  geometry,  algebraic 
geometry,  projections,  elements  of 
trigonometry. 

— O 

Progressions,  exponential  equations, 
quadratic  equations. 

Harmonic  points,  rays,  poles, — simi- 
larity of  points  and  axes. 

Goniometry,  trigonometry  with  field- 
work,  stereometry  continued,  de- 
scriptive geometry,  spherical  trig- 
onometry and  applications. 


Proportion,  powers  and  roots,  equa- 
tions of  first  degree  with  more  than 
one  unknown,  pure  quadratics. 

Proportionality  of  straight  lines  and 
circles,  polygons,  circumference  and 
area  of  the  circle. 

II— 

Quadratic  equations,  arithmetical  and 
geometrical  series  of  first  order, 
logarithms. 

Fundamentals  of  goniometry,  stere- 
ometry, elements  of  trigonometry. 

II— 

Trigonometiy  and  stereometry  con- 
tinued, spherical  trigonometry  with 
applications,  quadratics. 


-U  I— 


Complex  numbers  and  their  geometri- 
cal representation,  cubic  equations, 
synthetic  treatment  of  conic  sec- 
tions, map  projections,  applications 
of  spherical  trigonometry  to  land, 
nautical,  and  astronomical  compu- 
tations. 


Applications  of  algebra  to  geometry. 

Analytic  geometry  of  the  plane. 

Complex  numbers,  combinations,  bi- 
nomial theorem,  cubic  equations, 
insurance. 


— O  I— 


Combinations,  probability,  binomial 
theorem,  differential  calculus,  max- 
ima and  minima,  indeterminate 
forms,  infinite  series,  analytic  geom- 
etry of  the  plane,  central  projec- 
tion. 


Differential  calculus,  maxima  and 
minima,  notion  of  continuity,  inde- 
terminate forms,  curves,  elements 
of  integral  calculus  with  applica- 
tions to  geometry  and  physics. 


Foremost  among  the  questions  which  have  occupied  the  atten- 
tion of  the  commission  is  that  of  the  best  place  in  the  course  of 
study  in  which  to  introduce  the  graphical  representation  of 
functions.     There  are  three  opinions  in  regard  to  the  matter: 
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First,  that  the  fifth  year  is  not  too  early  for  the  elementary 
notions  of  functions ;  second,  that  it  is  in  the  beginning  of 
trigonometry  that  the  subject  comes  most  naturally;  third,  that 
it  is  in  physics  that  the  most  advantageous  opportunity  for  its 
introduction  is  offered. 

Another  point  which  has  been  considered  is  the  subject  of 
drawing  in  connection  with  geometry.  Accurate  constructive 
drawing  is  considered  necessary  to  the  satisfactory  teaching  of 
mathematics.  In  some  schools,  neither  the  teachers  nor  the  pupils 
can  draw  properly.  The  difficulty  is  that  the  teachers  are  not 
trained  along  this  line,  and  it  is  evident  that  no  assistance  can 
be  given  by  the  teachers  of  drawing.  The  only  ones  who  can 
improve  the  situation  are  the  mathematics  teachers  themselves, 
who  should  be  skilled  in  drawing.  In  connection  with  courses 
in  stereometry,  in  several  schools  excellent  drawing  is  done,  and 
in  one  Gymnasium  working  drawings  are  constructed. 

The  instruction  in  geometry  has  also  been  found  unsatisfactory 
in  the  initial  presentation  of  the  subject  to  the  pupil.  Among 
the  suggestions  that  have  been  offered  are  the  following:  first, 
that  a  pre-geometric  course  be  introduced  leading  up  to  the  usual 
theorems  and  exercises ;  second,  that  there  should  be  a  correla- 
tion of  like  propositions  in  plane  and  solid  geometry  (this  plan 
originated  in  Italy,  and  while  it  was  adopted  in  many  schools 
in  Germany,  it  is  no  longer  considered  with  favor)  ;  third,  that 
geometry  should  be  approached  from  the  standpoint  of  its 
practical  applications ;  and  fourth,  that  the  approach  on  the 
theoretical  side  is  preferable. 

As  a  further  means  of  vitalizing  mathematical  instruction,  a 
brief  historical  sketch  in  connection  with  the  several  topics  has 
been  suggested,  it  being  argued  that  methods  of  discovery  of 
the  fundamental  principles  of  mathematics  are  not  only  interest- 
ing but  necessary  for  the  student  to  know,  not  only  giving  him 
a  broader  outlook  but  also  suggesting  the  manner  of  approach 
for  future  original  research.  When  general  history  is  presented, 
why  not  associate  each  important  event  with  its  mathematical 
contemporary,  for  instance.  Hannibal  and  Archimedes,  the 
Reformation  and  the  cubic  equation,  the  Thirty  Years'  War  and 
analytic  geometry,   Napoleon  and  projective  geometry? 
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Opinion  varies  as  to  the  manner  in  which  the  text-book  in 
mathematics  should  be  used.  While  some  maintain  that  the  book 
should  be  for  the  use  of  the  teacher  only,  and  thus  of  too  high 
a  standard  for  the  capabilities  of  the  pupil,  many  more  consider 
that  a  suitable  book  should  be  placed  in  the  hands  of  the  pupil. 
Some  express  themselves  as  desirous  of  a  manual  which  shall 
serve  as  a  mere  outline,  while  others  think  that  the  book  should 
contain  a  detailed  explanation  of  the  work.  In  general,  there 
seems  to  be  a  growing  opinion  that  the  pupil  should  have  access 
to  a  good  book  which  contains  the  demonstrations  and  which 
can  be  used  for  a  model.  Without  such  a  guide,  it  is  difficult 
for  him  to  construct  a  concise,  logical  proof  of  his  own. 

There  is  considerable  discussion  on  the  question  of  what 
apparatus  is  to  be  used  in  the  teaching  of  mathematics :  whether 
or  not  models  shall  be  in  the  hands  of  the  pupil,  and  if  so,  shall 
these  be  constructed  by  him.  There  are  times  when  a  model 
is  a  necessity,  for  example,  in  beginning  the  teaching  of  stereom- 
etry ;  and  the  blackboard  sphere  is  very  desirable  in  gaining 
the  concepts  of  spherical  trigonometry.  However,  the  excessive 
use  of  models  undoubtedly  dulls  the  imagination  of  the  pupil  and 
causes  him  to  lose  the  ability  to  visualize  the  propositions.  Yet, 
there  is  no  objection  to  placing  models  in  the  hands  of  the  pupil, 
provided  the  models  are  simple  ones,  constructed  of  such  ma- 
terials as  corks,  knitting  needles,  sticks,  or  clay.  If  the  pupil 
of  his  own  free  will  wishes  to  make  cardboard  models  at  home, 
he  should  be  encouraged ;  but  to  require  this  is  decidedly  un- 
profitable. Such  work  is  a  waste  of  time,  turns  mathematics 
into  handwork,  and  is  exceedingly  laborious  for  those  pupils 
who  are  not  skillful  with  their  hands.  Yet  there  are  some  very 
worthy  authorities  who  are  in  favor  of  having  the  pupil  perform 
this  construction  during  the  class  hour.  Undoubtedly  there  are 
instances  where  putting  together  a  model  brings  new  points 
to  the  notice  of  the  pupil.  On  the  other  hand,  apparatus  should 
not  stand  in  the  way  of  getting  a  clear  mathematical  insight  into 
the  problem ;  just  as  in  art  the  production  should  not  be  too 
realistic,  so  in  mathematics  there  must  be  some  work  left  for 
the  imagination.  At  the  end  of  this  discussion  an  extensive  list 
of  models  is  incorporated  in  the  report. 
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There  is  a  general  agreement  upon  the  practical  applicifions 
in  mathematics.  Where  there  are  only  a  few  who  warn  us 
against  the  overuse  of  these  examples,  there  are  many  who  urge 
that  illustrations  be  taken  from  physics,  chemistry,  surveying, 
astronomy,  and  geography.  Some  claim  that  field  work  should 
occupy  two-thirds  of  the  time  allotted  to  mathematics.  Others 
are  of  the  opinion  that  there  is  too  large  a  number  of  students, 
too  great  a  scarcity  of  time  and  instruments,  and  too  few 
teachers  for  such  work ;  otherwise  it  would  be  most  profit- 
able to  have  much  practice  in  the  open  air.  Everywhere 
there  seems  to  be  a  demand  for  stronger  emphasis  on  the  appli- 
cations. The  teachers  assert  that  the  only  way  to  lead  to  the 
theoretical  is  by  means  of  the  practical,  while  the  patrons  are 
calling  for  work  of  practical  value.  This  method  of  teaching 
may  be  used  to  advantage  at  certain  stages  of  the  pupil's  progress, 
but  its  general  adoption  is  apt  to  frustrate  the  very  aims  and 
purposes  of  the  course  of  mathematics  in  the  secondary  schools. 
If  too  much  field  work  is  introduced  and  too  many  applications 
are  used,  there  is  danger  that  mathematical  instruction  may  pass 
entirely  into  the  domain  of  the  natural  sciences  and  that  the 
vigor  of  sound  mathematical  reasoning  be  lost. 

Agitation  for  the  separation  of  the  sciences  into  two  main 
groups,  namely,  a  mathematical-physical  group  and  a  chemical- 
biological  group,  is  current.  Many  teachers  of  mathematics 
are  in  favor  of  such  a  division.  As  our  courses  are  arranged 
to-day,  such  a  classification  is  not  natural  and  would  not  furnish 
adequate  preparation  for  the  courses  in  physics  and  chemistry  at 
the  universities.  A  valid  claim  might  also  be  made  that  mathe- 
matics is  related  to  geography,  mineralogy,  or  biology.  Applied 
mathematics  is  the  natural  companion  of  pure  mathematics  and 
should  be  kept  in  that  department. 

The  recommendations  of  the  commission  set  forth  in  this 
report  are  conservative,  yet  they  show  that  the  suggestions  of 
the  reformers  have  had  their  influence  and  have  served  to  enrich 
and  improve  mathematical  instruction.  Subjects  worthy  of  in- 
terest are  the  early  introduction  of  the  function  idea,  the  extent 
to  which  the  use  of  models  shall  be  carried,  and  the  use  of  the 
text-book.     We  find  that  in  Germany,  as  in  America,  a  general 
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demand  for  practical  applications  is  voiced  by  all  interested, 
and  that  teachers  of  pure  mathematics  are  anxious  that  this 
demand  shall  not  spoil  the  presentation  of  the  subject.  In  gen- 
eral, the  report  shows  that  mathematical  instruction  in  Germany 
is  strong  in  every  particular ;  that  the  demand  for  improvement 
is  carefully  discussed  by  educational  authorities ;  and  that  the 
needs  are  very  similar  to  the  needs  of  mathematical  instruction 
in  America. 


CHAPTER  V 
THE  SECONDARY  SCHOOLS  OF  WURTTEMBERG1 

Isidore   Skoinick 

This  report  is  divided  into  seven  chapters.  The  first  chapter 
treats  of  the  various  schools  in  Wiirttemberg.  The  second  and 
third  chapters  give  an  account  of  the  mathematics  course  offered 
and  of  the  various  reforms  which  have  been  proposed  in  the 
Gymnasium  and  Realgymnasium  respectively.  The  fourth  re- 
views the  mathematics  of  the  Madchenschulen  and  hohere  Lehr- 
erinnenseminar  of  Stuttgart.  In  chapter  five  the  text-books  on 
arithmetic,  algebra,  geometry,  stereometry,  and  other  subjects 
are  reviewed.  The  sixth  chapter  gives  an  account  of  the  exam- 
inations, while  the  seventh  and  last  chapter  contains  facts  con- 
cerning the  preparation  of  teachers  for  the  high  schools. 


Types  of  Schools 

The  three  types  of  schools,  the  Gymnasium,  the  Realgym- 
nasium, and  the  Oberrealschule,  are  found  in  the  kingdom  of 
Wiirttemberg  and  vicinity.  The  arrangement  of  classes  in  these 
schools  differs  slightly  from  that  of  the  North  German  schools 
and  the  comparison  is  given  in  the  table  which  follows. 


WURTTEMBERG 

North  Germany 

f  Class 

n1} 

Lower  division 

i 

it 

Unterstufe 

a 

in  J 

r 

(( 

"vl 

Middle  division 

! 

n 

Mittelstufe 

(( 

VI J 

r 

a 

VII 1 
VIII  \ 

Higher  division 

it 

Oberstufe 

I 

a 

IX  j 

1  Der  Mathematische  Unterricht  an  den  Hoheren  Schulen  nach  Organi- 
sation, Lehrstoff  und  Lehrverfahren  und  die  Ausbildung  der  Lehramts- 
kandidaten  im  Konigsreich  Wiirttemberg.  von  Dr.  Erwin  Geek,  Leipzig 
und  Berlin,  1910. 
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Shortly  before  1903,  Class  I  was  divided  into  two  parts,  thus 
making  ten  classes  instead  of  nine.  The  average  age  of  the 
students  on  entering  the  first  class  is  eight  years,  which  means 
that  they  graduate  at  the  age  of  eighteen.  In  certain  sections  of 
Wurttemberg  there  are  elementary  schools  having  a  two-  and 
three-year  course. 

In  1787  the  first  Realschule  was  founded  in  Niirtingen,  and 
in  1793  additional  schools  of  this  type  were  recognized  by  the 
government.  The  Realschulen  are  attended  by  the  older  students, 
who  take  such  courses  as  will  prepare  them  to  become  practical 
business  men.  There  are  also  a  number  of  schools  that  give 
theological  courses. 

The  Biirgerschulen  of  Stuttgart  are  midway  between  the  Real- 
schulen and  the  Volkschulen  (common  schools).  They  differ 
from  the  Realschulen  in  that  English  is  elective,  that  there  are 
eight  classes  instead  of  ten,  and  that  the  lowest  class  may  be  en- 
tered by  pupils  who  have  attained  the  age  of  six  years.  They 
are  primarily  for  those  who  are  to  enter  the  commercial  field. 

The  high  schools  for  girls  have  ten  classes,  the  girls  entering 
at  the  age  of  six.  At  Stuttgart  there  is  a  higher  seminar  for 
girls  connected  with  their  high  school,  and,  in  addition  to  this, 
an  excellent  school  called  the  Madchengymnasium.  In  other 
localities,  where  there  are  no  high  schools  provided  for  the  pur- 
pose, girls  are  permitted  to  attend  the  higher  boys'  schools,  the 
Knabenschulen. 

A  statement  of  the  schools  of  Wurttemberg  tabulated  as  to 
types  and  number  is  here  given : 

A.  Humanistic  schools. 

1.  Gymnasien  (14)  and  Theological  Seminaries  (4). 

2.  Progymnasien  with  upper  classes  (5). 

3.  Landschulen  (48). 

B.  Realgymnasien. 

1.  Realgymnasien,  all  classes  (5). 

2.  Real  progymnasien,  with  two  upper  classes  (8). 

C.  Realschulen. 

1.  Oberrealschulen,  all  classes  (12). 

2.  Realschulen,  with  one  upper  class  (17);  with  two  upper  classes  (4). 

3.  Landschulen  (68). 

4.  Biirgerschulen,  in  Stuttgart,  (2). 

D.  Madschenschulen,  public  (17);  private  (6). 

Teachers'  Seminar  for  Women  in  Stuttgart. 
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THE  COURSE  IN  MATHEMATICS  IN  A  GYMNASIUM  PRIOR 
TO  THE  REFORMS  OF  1891 

Class  I     Addition,   subtraction,   multiplication,  and   division    by  a  two 

figure  divisor;  tables  of  measures,  weights,  and  time  with 
problems  involving  the  same. 

Class  II  Easy  decimals  and  a  little  percentage  with  occasionally  some 
work  in  proportion. 

Class       III     Factoring,  prime  factors  and  fractions. 

Class  IV-V    Fractions  continued,  including  complex  fractions,  and  discount. 

Class  VI  Algebra:  fundamental  operations,  simple  equations  of  the  first 
degree,  theory  of  indices  and,  proportion.  Geometry:  dis- 
cussion of  fines,  angles  and  triangles,  and  propositions  on  the 
parallelogram  and  circle,  the  teacher  dictating  the  proofs. 

Class  VII  Algebra:  solution  of  simple  equations  and  equations  of  the 
first  degree  in  more  than  one  unknown.  Geometry:  plane 
geometry  continued,  with  algebraic  interpretation.  Trig- 
onometry: fundamental  notions  of  trigonometric  functions 
and  some  formulas. 

Class  VIII  Algebra:  study  and  use  of  logarithms,  affected  quadratic  equa- 
tions, simultaneous  quadratic  equations,  and  theory  of 
experiments. 

Class       IX     Algebra:  binomial  theorem. 

Mathematics  in  the  Realgymnasium  and  Realschule 

About  the  year  1810  the  students  of  the  Stuttgart  Gymnasium 
expressed  dissatisfaction  with  the  existing  course  of  study,  claim- 
ing that  the  Latin  and  Greek  to  which  they  were  obliged  to 
devote  a  considerable  portion  of  their  time,  did  not  fit  them  for 
their  subsequent  positions  in  life.  They  were  to  become  officers 
and  "  Hofleute "  and  therefore  they  needed  a  more  extensive 
knowledge  of  mathematics  than  of  Greek.  In  response  to  this 
demand  the  curriculum  was  divided  into  groups  A  and  B,  group 
A  retaining  the  Latin  and  Greek  and  group  B  having  an  increased 
amount  of  mathematics  and  modern  language.  These  changes 
were  made  effective  in  classes  VI  and  VII  of  the  Obergymnasium. 
The  students  displayed  great  ability  and  enthusiasm  for  the  work 
in  modern  languages  and  mathematics,  and  in  1859  there  was  a 
special  teacher  giving  instruction  in  algebra,  geometry  and 
geometric  drawing. 

As  early  as  1865  the  need  for  men  trained  in  the  various 
lines  of  scientific  work  began  to  be  felt  very  keenly,  and  the 
outcome  of  it  was  a  clear  division  of  the  schools,  the  Realgym- 
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nasium  becoming  separate  and  distinct  from  the  old  Gymnasium, 
and  developing  into  a  scientific  school.  In  1871  the  first  teachers' 
examinations  were  held  in  that  school,  and  in  the  same  year  a 
new  program  was  formulated  which  offered  to  the  student  the 
desired  and  necessary  subjects  in  mathematics.  Mathematics 
was  entirely  eliminated  from  classes  VI  and  VII  and  in  classes 
VIII  and  IX  analytic  geometry,  spherical  trigonometry,  and 
mathematical  geography  were  given.  In  the  Stuttgart  Realgym- 
nasium,  the  proportion  of  the  students'  time  (expressed  in  the 
number  of  hours  out  of  the  total  number  spent  on  all  subjects) 
which  was  devoted  to  mathematics  in  the  various  classes  was  as 
follows:  I,  4  out  of  25;  II,  4  out  of  25;  III,  4  out  of  31; 
IV,  4  out  of  31 ;  V,  5  out  of  32;  VI,  5  out  of  33;  VII,  7  out 
of  2>Z ;  VIII,  17  out  of  34;  IX,  8  out  of  34. 

In  the  Stuttgart  Realschule  the  course  extended  over  four 
years.  The  purpose  of  the  school  was  to  prepare  men  for 
scientific  and  technical  work,  and  almost  one-half  of  the  students' 
time  was  devoted  to  work  in  mathematics.  This  work  included 
all  of  the  subjects  from  arithmetic  through  spherical  trigonometry. 

The  reforms  of  1904  and  1906  made  the  Oberrealschulen  of 
Wurttemberg  true  technical  schools.  In  the  upper  classes  the 
number  of  hours  devoted  to  mathematics  was  decreased  and  the 
number  given  to  the  other  sciences  was  increased. 

The  Higher  Girls'  Seminar 

The  purpose  of  the  Girls'  Seminar  in  Stuttgart  is  to  offer 
courses  to  girls  who  are  preparing  to  teach  in  the  lower  and 
middle  divisions  of  the  girls'  high  schools.  The  course  extends 
over  a  period  of  three  years  and  is  encyclopedic  in  nature,  with 
the  emphasis  put  upon  pedagogy.  The  work  of  the  first  two 
years  is  given  in  detail  later.  The  third  year's  work  is  mainly 
a  specific  preparation  for  what  is  called  the  "  leaving  examina- 
tion," the  successful  passing  of  which  entitles  the  candidate  to 
teach.  The  subjects  in  which  they  are  examined  are  religion, 
German,  French,  English,  history,  geography,  natural  history, 
mathematics,  hygiene  and  pedagogy. 

We  find  in  the  three  years'  course  in  mathematics  of  this  school 
an  interesting  attempt  to  give  a  general  survey  of  the  field  of  the 
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less  advanced  secondary  mathematics.  It  presupposes  the  aver- 
age amount  of  preparation  in  elementary  mathematics  and  in- 
cludes work  in  algebra,  geometry,  trigonometry,  and  stereometry 
with  which  is  combined  geometric  drawing.  Although  the  Eucli- 
dean geometry  is  strictly  followed,  they  enter  into  discussions 
concerning  the  reorganization  of  the  subject  matter  as  to  the 
number  and  sequence  of  theorems.  Some  topics  as,  for  instance, 
inscribed  and  circumscribed  polygons  and  the  theory  of  limits, 
which  are  omitted  from  the  ordinary  girls'  high  school  course, 
are  given  here.  The  concept  of  function  and  the  graphic  repre- 
sentation of  algebraic  functions  claim  their  share  of  the  students' 
attention.  The  work  in  trigonometry  includes  the  solution  of  the 
right  triangle,  and  practical  problems  are  given  which  afford 
practice  in  the  use  of  four-place  logarithmic  tables.  Spherical 
trigonometry  is  not  emphasized.  Stereometry  is  touched  upon 
briefly,  the  work  being  confined  to  a  study  of  the  prism,  pyramid, 
cylinder  and  sphere.  The  texts  used  are  Speeker's  "  Geometry  " 
and  Bardy-Hartenstein's  "Algebra."  For  the  classes  in  trigo- 
nometry and  stereometry  there  are  no  text-books,  manuscripts 
being  used  instead.  A  very  little  work  in  physics,  supplemented 
by  just  enough  chemistry  to  make  the  physics  clear,  constitutes 
the  course  in  these  branches  of  science. 

At  the  termination  of  the  course  the  students  are  given  an 
examination  which  is  divided  into  two  parts.  The  first  part, 
given  at  the  end  of  the  second  year,  is  a  test  in  rapidity  as  well 
as  in  content.  The  second  part  determines  the  qualification  of 
the  candidate  for  high  school  positions. 

The  Tochterschulen 

The  Tochterschulen  are  not  strictly  secondary  schools  but 
there  is  a  seminar  in  connection  with  the  higher  classes  in  which 
secondary  subjects  are  taught.  These  schools  are  either  public 
or  private  and  contain  ten  classes.  In  the  lower  classes  instruc- 
tion is  offered  in  what  is  termed  burgerlicher  Rechnen,  but  in 
the  upper  classes  or  the  seminar,  algebra  and  geometry  are  taught 
by  a  high-school  teacher. 

In  1903  the  public  school  board  decided  that  the  standard  of 
these  girls'  schools  should  be  raised,  and  accordingly  a  regular 
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and  fairly  extensive  mathematics  course  was  incorporated  into 
the  school  curriculum.  The  complaint  which  one  hears  to-day  in 
connection  with  these  schools  is  that  the  teachers  are  of  the  old, 
non-progressive  type  and  that  they  are  slow  to  adopt  any  of  the 
reforms  in  mathematics  teaching.  Considerable  attention  is  paid 
to  the  work  in  arithmetic  which  includes  a  large  amount  of  busi- 
ness calculation,  four  hours  per  week  being  devoted  to  the  work 
in  the  first  five  classes,  three  hours  in  the  sixth  and  seventh, 
and  two  in  the  last  three  classes.  Special  emphasis  is  put 
upon  mental  work.  In  classes  IX  and  X,  three  hours  are  given 
to  geometry.  The  more  important  propositions  of  plane  geometry 
are  studied  and  work  in  geometric  drawings,  exercises  and  con- 
structions is  required.     The  course  in  algebra  is  not  extensive. 

Mathematics  Text-books  in  Germany 

"  Die  Methodischen  Grammatik  des  Schulrechnens,"  a  series 
of  text-books  which  cover  the  subject  from  elementary  arith- 
metic up  through  advanced  mathematics,  is  used  extensively 
throughout  the  high  schools.  It  is  especially  helpful  to  the 
teacher  in  presenting  the  subject,  and  contains  practical  and  con- 
crete problems  connected  with  the  daily  life  of  the  pupil.  Of  the 
texts  in  geometry  and  stereometry  Spiekersche's  "  Lehrbuch  der 
ebenen  Geometrie"  (1908)  is  a  popular  book.  During  the  first 
two  years  of  the  high  school  Mahler's  text  is  used.  In  sterom- 
etry  the  texts  of  Kommerell,  Hauck,  Tubingen,  and  Brugg 
(1908)  are  studied.  In  trigonometry,  Biirklen's  "Lehrbuch" 
(Heilbronn,  1897)  is  used.  Students  have  the  privilege  of 
selecting  the  text  to  be  used  for  the  study  of  spherical  trigonome- 
try. In  analytics  a  number  from  the  Sammlung  Goschen  is  used. 
Other  mathematics  is  studied  from  manuscripts. 

Qualification  of  Teachers  of  Secondary  Schools 

The  custom  of  giving  teachers'  examinations  was  inaugurated 
in  1846.  Examinations  were  given  in  German,  French,  nature- 
study,  literature,  geography,  and  mathematics,  the  last  named 
including  the  following  topics :  arithmetic,  algebra,  geometry, 
stereometry,  advanced  trigonometry,  and  practical  geometry,  e.g., 
the  use  of  measuring  instruments.     The  candidate  who  wished 
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to  qualify  for  the  Oberrealschule  had  to  pass  examinations  in 
spherical  trigonometry,  analytics,  calculus,  practical  geometry 
(advanced),  mechanics,  and  machine  construction  and  design. 
He  must  also  have  had  a  two  years'  course  in  some  polytechnic 
school  and  have  attended  a  university  for  one  year.  He  was 
required  to  take  an  oral  examination  in  the  presence  of  the  pro- 
fessor in  whose  charge  he  was  to  be  placed,  and  to  pass  an 
examination  on  the  teaching  of  mathematics.  The  mathematics 
teacher  was  required  to  pass  examinations,  not  only  in  the  sub- 
jects which  he  expected  to  teach,  but  in  other  subjects  as  well, 
as  he  was  expected  to  be  able  to  take  the  place  of  other  teachers 
in  case  of  absence.  Not  more  than  two  opportunities  to  take 
the  examinations  were  allowed  the  prospective  teacher. 

In  1907  a  new  system  of  examinations  affecting  the  third  from 
the  upper  class  of  the  Wiirttemberg  schools  was  inaugurated. 
This  examination  was  required  of  everyone  and  covered  all  sub- 
jects then  being  pursued.  The  examinations  were  very  rigid  and 
consisted  of  both  oral  and  written  work.  It  was  made  possible 
for  one  who  passed  an  excellent  written  examination  to  be  ex- 
cused from  the  oral  one. 


CHAPTER  VI 
THE  SECONDARY  SCHOOLS  OF  BAVARIA1 

M.  J.   Leventhal 

The  object  of  this  report  by  Professor  Wieleitner  is  to  give  a 
survey  of  the  evolution  of  mathematics  in  the  Bavarian  high 
schools,  together  with  additional  information  concerning  the 
training  and  extension  work  of  teachers  in  Bavarian  Gymnasien, 
and  in  the  humanistic  schools  in  particular. 

The  work  done  in  the  latter  type  of  school  may  suggest  im- 
provement of  our  own  program.  The  school  year  in  Bavaria  is 
only  a  trifle  longer  than  ours,  extending  from  September  18th 
to  July  14th,  yet  the  work  done  is  far  superior  to  ours,  both  in 
character  and  content. 

With  regard  to  the  correlation  of  mathematics  with  other  allied 
sciences,  Bavaria  is  still  undecided.  Among  the  instructors, 
there  are  only  two  who  advocate  a  combination  of  all  the  natural 
science  departments.  Professor  Wieleitner  is  of  the  opinion  that 
the  teacher  should  teach  the  same  class  both  mathematics  and 
physics,  although  he  confesses  that  few  of  the  teachers  know 
mathematics  and  physics  equally  well.  It  is  generally  recog- 
nized that  the  physicist  is  apt  to  treat  his  mathematics  too 
empirically,  and  the  mathematician  to  treat  his  too  mathemat- 
ically, but  nevertheless  it  is  the  general  feeling  that  this  is 
better  than  to  have  two  separate  capable  instructors  teach  the 
two  subjects  without  any  mutual  reference  to  each  other. 

At  present  there  are  two  scientific  groups  in  the  Bavarian 
schools:  (1)  mathematics  and  physics,  (2)  chemistry  and  biology. 
The  arranging  of  these  two  groups  is  considered  a  great  step 
forward.     For  a  long  period  in  Bavarian  Gymnasien  the  old- 


1  Der  Mathematische  Unterricht  an  den  Hoheren  Lehranstalten  sowie 
Ausbildung  und  Fortbildung  der  Lehrkrafte  im  Konigreich  Bayern,  von 
Dr.  Heinrich  Wieleitner,  Leipzig  and  Berlin,   1910. 
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time  master,  trained  only  as  a  philologist,  taught  mathematics, 
physics,  French,  and  theology,  besides  his  Latin  and  Greek,  and 
the  establishing  of  these  groups  put  an  end  to  the  old  regime. 

The  Humanistic  School 

This  type  of  school  deserves  our  special  attention,  for  it  is 
the  type  which  may  best  be  compared  to  our  average  high 
school.  In  the  colleges,  it  would  correspond  to  the  so-called 
"  arts  course."  From  the  Gymnasium,  jurists,  theologists,  phil- 
ologists, physicians,  and  officers  get  their  mathematical  knowl- 
edge, and  in  the  early  days  this  knowledge  was  very  slight. 

Up  to  1901  all  reforms  and  suggestions  that  were  proposed 
seemed  merely  to  cause  retrogression  in  the  school  program,  and 
to  foster  still  greater  conservatism  in  the  system.  In  the  year 
1901,  however,  a  definite  improvement  is  noticeable,  and  conse- 
quently we  shall  at  first  confine  our  attention  to  the  advance  that 
was  made  in  that  year.  We  shall  then  examine  the  new7  sug- 
gestions and  reforms  proposed  by  Bavarian  educators  in  the 
attempt  to  ameliorate  the  status  of  mathematics  in  the  human- 
istic schools. 

The  classes  in  these  schools  are  numbered,  as  is  the  case  in  most 
German  high  schools.  For  our  purposes  we  shall  use  the  num- 
bers from  1  to  9  to  indicate  the  successive  school  years  as  usual, 
beginning  with  the  lowest  ( 1 ) .  For  the  sake  of  brevity,  we  shall 
not  outline  the  program  in  full,  but  shall  note  only  the  con- 
spicuous features.  It  will  be  our  task,  then,  to  determine 
whether  the  American  teachers  of  mathematics  can  gain  any- 
thing from  the  experience  of  the  schools  in  Bavaria. 

A  conspicuous  feature  of  the  program  of  the  Bavarian  schools, 
which  can  scarcely  escape  our  attention,  is  their  emphasis  upon 
mental  work.  The  Bavarian  student  can  work  problems  men- 
tally that  our  American  high-school  boys  would  find  hard  to 
solve  even  with  the  use  of  pencil  and  paper.  This  mental 
training  makes  the  former  more  acute,  and  makes  him  a  swifter 
and  more  accurate  calculator.  Besides,  despite  our  modern  psy- 
chologists, it  is  claimed  that  it  improves  his  power  of  memory. 
The  statement,  "  I'll  look  it  up,"  so  common  with  American  stu- 
dents is  not  in  vogue  in  Bavarian  humanistic  schools. 
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Parentheses  are  taken  up  in  the  fourth  school  year.  When  we 
come  to  percentage  and  write  the  formula  A  =  B  (1  +  R),  our 
students  are  puzzled  to  know  the  significance  of  those  "  curved 
lines."  The  Bavarian  child  understands  them  as  soon  as  he 
takes  up  the  multiplication  of  integers.  In  algebra  not  much 
has  to  be  said  about  the  subject.  The  pupil  learns  very  early  to 
operate  with  x,  y,  and  a,  as  he  does  with  5,  10,  and  12. 

In  the  fifth  school  year,  common  and  decimal  fractions  are 
taken  up  simultaneously.  The  student  is  taught  to  see  clearly 
that  the  decimal  is  nothing  but  a  new  expression  for  the  ordinary 
fraction.  He  sees  the  identity  of  an  answer  when  given  in 
decimal  form,  in  the  operation  of  multiplication,  for  instance, 
with  the  answer,  when  all  the  elements  of  the  operation  are 
reduced  to  common  fractional  forms. 

Having  completed  the  work  in  percentage,  alligation,  and 
interest,  algebra  is  begun  in  the  eighth  school  year.  The  work 
is  such  as  we  have  in  the  last  year  of  some  of  our  best  ele- 
mentary schools.  At  this  time  they  also  begin  geometry.  It 
does  not  at  all  coincide  with  our  mensuration,  since  they  take  up 
congruence  of  triangles,  loci,  and  quadrilaterals  and  their  prop- 
erties. 

With  the  next  year,  we  find  the  beginning  of  what  corre- 
sponds to  our  high-school  course.  In  algebra  the  work  includes 
linear  equations,  such  proportion  as  is  needed  for  the  study 
of  the  similarity  of  triangles,  equations  involving  two  or  three 
unknowns,  theory  of  exponents,  extraction  of  the  square  root, 
and  quadratics  involving  one  variable.  In  geometry  we  find 
such  topics  as  the  following:  similarity,  relations  and  measure- 
ment of  rectilinear  figures,  equivalence,  computation  exercises, 
and  construction  problems. 

We  should  notice  in  this  arrangement  of  the  work  that  a 
program  bringing  out  a  perfect  correlation  of  algebra  and  geom- 
etry is  possible,  but  that  no  fusion  of  the  two  branches  in  one 
is  attempted.  Proportion  in  algebra  aids  the  student  in  under- 
standing similarity  in  geometry,  and  similar  figures  show  him  the 
practical  utility  of  the  "  Rule  of  three."  Furthermore,  a  few 
of  the  laws  of  algebra,  often  without  much  meaning  to  the  stu- 
dent, become  intelligible  and  full  of  significance  when  seen  from 
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the  standpoint  of  geometry.  Correlation  without  destruction 
seems  the  dominant  idea. 

Logarithms,  postponed  in  our  course  to  the  last  high-school 
year,  are  taken  in  the  tenth  year.  Why  should  not  the  student 
be  able  to  use  this  handy  tool,  the  logarithmic  table,  to  work  out 
complicated  computations,  which  are  to  him  so  laborious?  The 
Bavarian  teachers  continue  their  plane  geometry  in  the  later 
years,  with  especial  emphasis  upon  algebraic-geometric  exercises, 
and  with  a  thorough  study  of  the  mensuration  of  plane  surfaces. 
As  soon  as  the  use  of  the  logarithmic  tables  is  understood,  the 
student's  mind  is  deemed  mature  enough  for  the  study  of 
trigonometry.  Important  goniometric  formulas  are  then  studied, 
and  the  measurement  of  solid  angles  and  crystals  is  particularly 
emphasized. 

Thus  the  numerical  work  prepares  the  student  for  computing 
the  lateral  areas  and  volumes  of  the  ordinary  solids  in  the  eleventh 
school  year.  In  general,  the  student  is  advanced  far  enough  to 
be  capable  of  the  appreciation  of  the  more  difficult  theorems  in 
solid  geometry,  such  as  Euler's  theorem,  and  the  prismatoid 
formula. 

It  is  thought  that  the  student  has  quite  enough  of  analytic  and 
synthetic  work  to  begin  his  analytic  geometry  in  the  secondary 
school.  At  present  this  subject  is  treated  in  various  schools 
according  to  a  set  program.  The  course  is  intended  merely  to 
give  the  pupil  a  training  in  the  fundamental  notions  and  methods 
of  analytics,  being  limited  to  a  study  of  the  co-ordinate  system 
and  its  applications  in  physics  and  statistics. 

It  would  be  interesting  to  mention  in  some  detail  certain  of  the 
topics  treated  in  the  course,  but  we  have  space  for  only  a  single 
illustration.  For  example,  the  following  equations  are  consid- 
ered, their  meaning  explained,  and  their  graphs  drawn  and  fully 
discussed : 

x2  +  y2  =  r\  (x— a)2  +  (y— b)2  =  r2, 

x  -r  cos  a,  y      =r  sin  a, 

x2     v2 

and  y  =  sin  x. 


109]     The  Present  Teaching  of  Mathematics  in  Germany      43 

In  the  twelfth  school  year,  it  is  the  aim  to  collect  all  the  theory, 
show  the  connection  of  formulas,  and  demonstrate  their  use  in 
the  physical  sciences.  On  this  account  mathematical  geography 
is  taken  up,  together  with  Kepler's  laws,  Newton's  law  of  gravi- 
tation, and  the  use  of  co-ordinates  in  the  determination  of  the 
position  of  stars.  A  good  deal  of  mathematical  physics  is  intro- 
duced in  this  connection. 

Under  the  new  plan  proposed,  some  of  the  calculus  is  to  be 
introduced  in  the  eleventh  school  year,  and  in  the  following  year 
maxima  and  minima  and  a  study  of  differential  quotients  are  to 
be  studied. 

It  is  also  thought  that  it  would  not  be  too  radical  to  introduce 
trigonometry  in  the  ninth  or  tenth  year,  directly  after  the  study 
of  similarity  of  figures.  Many  relations  in  geometry  which  we 
express  to-day  by  proportion  could  still  better  be  expressed  by 
the  use  of  the  sine  and  the  cosine. 

Solid  Geometry 

It  has  been  proposed  to  put  some  of  the  simpler  work  in  vol- 
umes, points,  lines,  and  planes  a  little  earlier.  This,  however, 
depends  on  the  question  whether  it  would  not  be  more  profitable 
to  treat  the  plane  and  solid  geometries  together.  In  Italy,  since 
1900,  they  have  had  the  fusion  system  in  some  schools.  In 
Bavaria,  however,  they  have  no  book,  as  yet,  in  which  this 
plan  is  worked  out.  In  the  Italian  schools  they  have  Lazzeri 
and  Bassani's  "  Primi  Elementi  di  Geometria  "  and  one  or  two 
other  similar  works. 

These  reforms  have  been  brought  about  by  the  earnest  activity 
of  the  various  organizations  of  teachers.  All  plans  that  are  pro- 
posed are  investigated  by  the  Bavarian  section  of  the  Organiza- 
tion of  Teachers  for  the  Promotion  of  Mathematical  and  Physical 
Sciences.  Much  of  the  advance  is  also  due  to  an  active  society 
in  Munich,  the  Munich  Society  of  Teachers.  Since  1907,  a 
number  of  similar  associations  have  been  formed,  which,  besides 
investigating  various  reforms,  have  arranged  for  numerous 
scientific  reports  and  lectures.  The  spirit  of  the  Bavarian  teach- 
ers is  admirable,  and  their  achievements  are  worthy  of  emulation 
in  our  country. 


CHAPTER  VII 
THE  HIGHER  SCHOOLS  FOR  BOYS  IN  PRUSSIA1 

Robert    King    Atwell 

The  well-known  American  authority,  Professor  J.  W.  A. 
Young,  who  is  quoted  by  Dr.  Lietzmann  in  this  report,  explains 
the  superiority  of  the  German  schools  over  the  American  schools 
in  this  manner :  "  The  causes  of  the  excellence  of  the  Prussian 
work  in  mathematics  may  be  classed  under  three  heads:  (i)  The 
central  legislation  and  supervision.  (2)  The  preparation  and 
status  of  the  teachers.  (3)  The  method  of  instruction."  2  Of 
these  three  contributing  causes,  the  first  may  well  deserve  a 
little  attention  at  this  time,  since  it  is  not  discussed  in  any  other 
chapter. 

Educational  Administration 

The  educational  work  of  the  state  is  under  the  direction  of  the 
Ministry  of  Spiritual,  Educational  and  Medicinal  Affairs,  estab- 
lished in  1817.  Besides  the  Minister,  there  are  an  under-State 
Secretary  and  Division  Directors.  In  addition  to  these  officials, 
each  division  includes  reporting  boards  and  assistants  selected 
from  the  body  of  professional  men  and  administrators.  The  Min- 
ister reaches  his  decisions  independently,  since  "  every  ministerial 
decision  is  considered  as  coming  from  the  Minister  himself."  He 
is  answerable  to  the  King  and  the  Diet.  Since  Prussia  has  no 
educational  statutes,  the  policy  of  higher  public  instruction  is 
determined  by  ministerial  decrees. 

The  individual  schools  are  not  directly  answerable  to  the 
ministry.  There  are  intermediate  authorities,  namely,  the  Pro- 
vincial School  Boards.  There  are  twelve  of  these  bodies  in  the 
capital  of  the  Prussian  provinces.  The  Presidents  are  the  Gen- 
eral Presidents  of  the  province.     The  Directors   (or  vice-presi- 

1  Die    Organisation    des   Mathematischen   Unterrichts   an    den    Hoheren 
Knabenschulen  in  Preussen,  von  W.  Lietzmann.  Leipzig-  und  Berlin,  iqio. 

2  J.  W.  A.  Young:     The  Teaching  of  Mathematics  in  Prussia.    N.  Y.  1900. 
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dents)  are  in  some  cases  schoolmen,  but  usually  administrative 
officers.  The  number  of  members  of  the  Provincial  School 
Boards  varies  from  one  to  five,  if  we  include  only  the  "  Dezer- 
nenten  "1  for  the  higher  public  instruction ;  to  this  number  are 
sometimes  added  pedagogical  experts. 

The  Provincial  School  Boards  become  acquainted  with  the 
schools  of  their  districts  through  short  visits  as  well  as  by  con- 
ducting the  final  examinations  of  the  "  higher  secondary  "  insti- 
tutions, and  by  granting  the  certificate  of  the  Lower  Secondary 
School  which  indicates  that  the  candidate's  final  examination 
has  been  passed,  and  entitles  him  to  a  diminution  of  one  year 
of  military  service.  To  each  member  of  the  Board  a  certain 
number  of  students  of  his  district  is  assigned,  to  be  under  his 
special  charge.  He  watches  these  students  during  their  entire 
course.    These  lists  are  revised  every  three  or  four  years. 

All  important  matters,  such  as  the  maintenance  of  instruction, 
the  selection  of  the  subject  matter  of  the  readings  in  the  lan- 
guages, the  introduction  of  text-books,  and  the  like,  are  subject 
to  the  ratification  of  the  Provincial  School  Boards.  They  also 
appoint  the  teachers  in  the  royal  institutions  and  confirm  them 
in  the  city  institutions. 

There  are  numerous  non-state  schools,  mainly  city  high 
schools.  The  private  or  the  religious  schools  of  Prussia  are 
not  considered  in  this  report.  In  the  west,  these  schools  for  the 
most  part  have  "  guardians  "  or  trustees ;  in  the  east,  the  magis- 
trate exercises  his  rule  directly;  in  the  large  cities,  a  technical 
assistant  is  assigned  to  the  city  high  schools.  The  guardians  and 
magistrates  exercise  the  power  of  selecting  the  directors  and 
teachers,  as  well  as  of  preparing  the  budget.  The  budget  is 
afterward  referred  to  the  board  appointed  by  the  city. 

The  administration  of  the  various  schools  is  in  the  hands  of 
the  directors  who  are  not  only  administrative  officers  but  teach- 
ers as  well,  required  to  teach  a  certain  number  of  hours. 

Concerning  the  relation  of  the  director  to  his  teachers  no 
universal  rules  have  been  laid  down,  though  some  such  regula- 
tions are  now  being  considered.  In  fact,  in  all  the  provinces 
there  is  some  "  service  instruction,"  by  which  it  is  very  often 
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stated  that  the  director  is  omnipotent  and  the  teacher  has  no 
rights ;  but  these  strict  decrees  frequently  exist  only  on  paper. 
The  relations  between  the  director  and  the  teaching  staff  are 
largely  determined  by  the  personality  of  those  concerned,  and 
not  by  official  decrees. 

Every  four  years,  in  all  the  provinces  of  Prussia  except 
Brandenburg  (as  well  as  Hessen-Nassau  until  very  recently),  the 
directors  of  the  higher  boys'  schools  meet  in  the  General  Assem- 
bly of  Directors,  which  is  attended  also  by  the  members  of  the 
provincial  school  board  and  councillors  from  the  ministry. 

The  Reform  Movement 

As  early  as  1899  *ne  seventh  Directors'  Assembly  of  the 
Rhine  sought  expert  advice  upon  the  question :  What  sugges- 
tions for  the  bettering  of  mathematical  instruction,  recently  pub- 
lished, deserve  to  be  put  in  practice  in  the  higher  schools  ? 

The  reform  movement  in  mathematical  instruction  finds  its 
most  definite  expression  in  the  so-called  Meran  and  Stuttgart 
"  Proposals  "  of  the  Commission  on  Instruction,  appointed  by 
the  Association  of  German  Natural  Philosophers  and  Physicians. 
The  first  conference  of  this  body  was  held  in  1900.  After  that 
it  met  yearly,  but  the  first  meeting  considered  worthy  of  any 
extended  report  was  held  in  1908. 

The  year  1908  is  noteworthy  for  the  appointment  of  the  Ger- 
man Commission  for  Mathematics  and  Science  Instruction.  The 
commission  included  among  its  members  such  prominent  mathe- 
maticians as  Professors  Gutzmer,  Klein,  Poske,  Schotten, 
Stackel,  Thaer,  and  Treutlein. 

Of  the  questions  discussed  by  this  commission  the  following 
are  especially  worthy  of  note : 

1.  A  report  concerning  the  mathematical  instruction  in  the 
"  higher  institutions  of  more  classes."     Meran,  1905. 

2.  The  mathematical  and  natural  science  instruction  in  Re- 
formschulen.     Stuttgart,  1906. 

3.  The  mathematical  and  natural  science  instruction  in  the  six- 
class  Realstalten.     Stuttgart,  1906. 

The  suggestions  of  the  Commission  on  Instruction  embody  two 
phases  of  the  mathematical  instruction  in  the  higher  schools : 
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1.  The  strengthening  of  the  power  of  spatial  conception. 

2.  Training  in  the  habit  of  thinking  in  functions. 

In  their  various  ways  the  members  of  the  Commission  seek 
to  emphasize  the  following  ideals : 

1.  To  adapt  the  course  more  than  formerly  to  the  natural 
steps  of  mental  development.  This  psychological  principle  mani- 
fests itself  in  the  emphasis  upon  propaedeutic  instruction  in 
arithmetic  and  geometry,  in  the  demand  for  a  gradual  transition 
from  intuitive  to  deductive  treatment. 

2.  "  To  bring  to  the  attention  of  teachers  of  mathematics  the 
possible  solution  of  the  problems  of  the  visible  world  around 
us."  This  utilitarian  principle  shows  its  influence  in  the  search 
for  applications  of  mathematics. 

3.  To  make  the  subject  matter  of  the  course  within  itself, 
from  class  to  class,  more  and  more  coherent.  This  didactic 
principle  leads  to  the  concentration  of  the  instruction  in  the  ag- 
gregate around  one  fundamental  idea,  the  function,  in  the  sub- 
jects of  algebra  and  geometry. 

For  the  purpose  of  showing  the  influence  of  the  reform,  the 
various  secondary  institutions  may  be  divided  into  groups,  the 
classification  being  made  according  to  their  attitude  toward  the 
adoption  of  the  suggestion.  For  example,  the  classification  of 
the  upper  classes  (oberstufe)  of  these  institutions  is  as  follows: 

I.  Those  schools  which  refused  to  introduce  the  idea  of  func- 
tion. 
II.  Those  which  believed  in  a  late  (uncertain)  introduction  of 
the  function  concept. 

a.  Without  calculus. 

b.  With  differential  calculus. 

c.  With  differential  and  integral  calculus. 

III.  Those  which  preferred  a  gradual  (regular)  introduction  of 
the  function  concept. 

a.  Without  calculus. 

b.  Wtih  differential  calculus  in  the  Prima. 

c.  With  differential  and  integral  calculus  in  the  Prima. 

d.  With   integral   calculus  already   in   the   upper   half 
of  the  class  below  the  Prima. 
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In  making  up  this  list,  the  programs  of  over  six  hundred  insti- 
tutions were  examined.  There  were  but  few  institutions  which 
were  radically  "  reformed,"  while  the  remaining  institutions  were 
about  equally  divided  between  those  that  adopted  the  reform 
to  a  moderate  extent,  and  those  that  ignored  the  reform  alto- 
gether. 

The  question  as  to  how  far  this  most  recent  reform  agitation 
has  penetrated  into  the  schools  can  be  estimated  roughly  from 
another  grouping  of  institutions  which  includes  only  those  which 
show  changes  in  the  programs. 

On  the  basis  of  the  Easter  program  of  1909,  a  list  has  been 
arranged  which  gives  merely  an  approximation,  since  only  the 
programs  dispatched  in  August,  1909,  could  be  considered.  Ac- 
cording to  these  data,  the  introduction  of  the  idea  of  function 
was  noted  in  twenty-four  Gymnasien,  thirty-five  Realgymnasien, 
thirty-four  Oberrealschulen,  and  five  Realschulen,  making  a  total 
of  ninety-eight  institutions. 

The  recent  additions  to  the  requirements  in  mathematics  are 
nothing  new  in  themselves.  During  the  last  twenty  or  thirty 
years,  certain  far-sighted  men  have  already  done  what  the  Meran 
Proposal  calls  for.  Proof  of  this  will  be  found  in  numerous 
instances  by  a  later  historian  of  the  Reform  Movement,  who, 
being  removed  by  a  greater  interval  of  time  from  these  move- 
ments, which  are  at  present  in  such  a  state  of  transition,  will  be 
able  to  make  a  completely  objective  judgment. 

The  psychological  principle  referred  to  above  has  had  zealous 
advocates  before  the  present  agitation  for  reform,  to  name  only 
Treutlein  in  Baden  and  Hofler  in  Austria.  There  are  many 
mathematicians,  however,  who  do  not  agree  on  this  point,  al- 
though otherwise  heartily  in  sympathy  with  the  reform  move- 
ment. 

The  suggestions  embodied  in  these  "  Proposals  "  have  been 
made  before.  Among  the  instances  which  might  be  cited  is  that 
apparently  almost  forgotten  report  of  A.  von  Oettingen  concern- 
ing the  mathematical  instruction  in  the  schools  of  Dorpat.  In  it 
we  find  the  following  requirements:1    (1)    The  introduction  of 


1  Report    on    the    anniversary    of    the    founding    of    the    University    of 
Dorpat,   1873. 
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the  relations  of  variable  quantities ;  in  short,  the  idea  of  function. 
(2)  The  bare  elements  of  analytic  geometry  as  far  as  the  calculus. 
However,  in  the  opinion  of  Dr.  Lietzmann,  it  is  entirely  wrong- 
to  assert  that  the  proposed  reforms  in  the  instruction  in  mathe- 
matics teach  nothing  new,  that  what  is  now  desired  was  long 
ago  brought  out  by  others.  Hotter  once  pointed  out  to  some  of 
the  men  of  greatest  influence  in  mathematical  circles  that  the 
highest  compliment  that  can  be  paid  to  the  reform  movement 
is  that  it  contains  no  items  which  are  fundamentally  new,  and 
that  no  matter  how  many  such  forerunners  may  be  found,  it 
is  the  harmonizing  of  all  these  proposals,  which  formerly  were 
often  sharply  opposed,  into  one  powerful  impulse,  as  well  as 
the  co-operation  of  so  many  forceful  personalities,  which  makes 
this  movement  one  for  which  no  analogy  can  be  found  in  the 
history  of  mathematics. 


CHAPTER  VIII 

THE  SECONDARY  SCHOOLS  OF  ELSASS  AND 
LOTHRINGEN1 
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In  the  first  chapter  Dr.  Wirz  describes  the  present  organiza- 
tion of  the  higher  schools  in  Elsass-Lothringen  (Alsace-Lor- 
raine). This  is  followed  by  a  historical  and  critical  survey  of 
the  development  of  instruction  in  mathematics,  especially  with 
regard  to  the  curriculum,  from  the  time  of  the  French  control 
in  1870  to  the  present  day.  The  third  chapter  deals  with  the 
methods  of  instruction  employed  at  the  present  time.  The  part 
that  text-books  play,  the  question  of  propaedeutic  instruction,  the 
use  of  models,  and  practical  exercises,  are  all  discussed.  The 
fourth  chapter  is  devoted  to  a  discussion  of  the  reform  move- 
ment in  Elsass-Lothringen.  The  author  gives  the  opinions  of 
various  colleagues  as  to  the  vise  and  scope  of  the  function-con- 
cept, the  introduction  of  the  differential  and  integral  calculus  in 
the  secondary  school,  the  cutting  down  of  the  formal  operations, 
the  simultaneous  treatment  of  planimetry  and  stereometry, 
geometrical  drawing,  the  use  of  historical  material,  the  instruc- 
tion in  the  upper  classes,  and  the  final  examinations.  The  last 
chapter  discusses  the  preparation  of  teachers  of  mathematics  in 
the  higher  schools. 

Organization 

The  higher  schools  of  Elsass-Lothringen  are  under  the  super- 
vision of  a  central  board,  the  head  of  which  holds  a  separate 
seat  in  the  ministry.  With  him  are  associated  three  assistants 
(Oberschulnite).  The  board  appoints  the  "  Direktor  "  or  presi- 
dent of  each  school,  a  special  commission  of  the  board  appoints 


1  Der  Mathematische  Unterricht  an  den  Hoheren  Knabcnschulen  sovvie 
die  Ausbildnng  der  Lehramtskandidaten  in  Elsass-Lothringen,  von  Pro- 
fessor J.  Wirz,  Direktor  der  Oberrealschule  in  Colmar,  Leipzig,  191 1. 
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the  instructors,  and  another  committee  has  charge  of  the  "  Reife- 
prufung."  The  schools  of  gymnasial  character  are  organized 
according  to  a  definite  plan.  The  text-books  are  all  prescribed, 
and  the  courses  are  limited  in  a  general  way  both  as  to  content 
and  method. 

There  are  twenty-eight  state  schools  (14  Gymnasien,  1  Pro- 
gymnasium,  6  Oberrealschulen,  7  Realschulen)  and  9  private 
schools  (6  of  which  are  under  religious  control).  In  Novem- 
ber, 1910,  the  registry  of  these  schools  numbered  10,700  stu- 
dents (including  70  girls)  who  were  distributed  as  follows: 
5,186  at  the  Gymnasien,  301  at  the  Gymnasien  with  "  Real  " 
courses,  and  5,213  at  the  Realschulen  and  Oberrealschulen. 

The  School  System  Under  French  Control 

There  were  no  separate  schools  for  humanistic  and  realistic 
courses  prior  to  the  loss  of  the  country  by  France  (1870),  but 
the  schools  had  a  twofold  object.  The  humanistic  course  was 
nine  years  in  length,  and  the  classes  were  called  huitieme,  sep- 
ticnic,  sixieme,  cinquieme,  quatrieme,  troisihne,  seconde  rhetorique, 
and  philosophic.  This  course  prepared  the  student  for  the  bac- 
calaureat  es-lettres.  After  the  classe  seconde,  the  course  was 
divided  into  two  parts :  the  language-history  group  with  classes 
rhetorique  and  philosophic,  and  the  mathematics-science  group 
with  the  two  classes  de  mathematiques  elementaires,  to  which  was 
added  in  a  few  schools  the  classe  de  mathematiques  specialcs.  The 
second  group  prepared  the  student  for  entrance  to  the  scientific, 
naval  and  polytechnic  schools. 

The  realistic  course,  preparing  for  the  practical  vocations,  was 
a  three  years'  course  and  started  in  the  quatrieme.  The  curricula 
varied  in  the  different  towns  according  to  the  industries  that 
were  locally  the  most  important.  The  courses  for  the  two 
groups  of  schools  were  as  follows : 

1.  Humanistic  Group.  Until  the  quatrieme:  ordinary  arith- 
metic. 

Quatrieme :  some  simple  geometry. 

Troisieme  (two  periods,  i.e.,  of  two  consecutive  hours  each)  : 
factoring,  prime  numbers,  partnership,  G.C.D.,  fractions, 
decimal  fractions,  proportion,  discount,  business  arithmetic,  lit- 
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eral  counting  (introduction).  In  geometry:  theorems  on  tri- 
angles, quadrilaterals,  circles,  similar  triangles,  proportion,  sur- 
face, fundamental  constructions. 

Secondc  (two  periods1)  :  algebraic  operations,  equations,  rela- 
tions between  algebraic  and  planimetric  exercises.  In  geometry : 
regular  polygons,  circles,  plane  figures,  limits,  areas  of  similar 
figures,  field  measurements.  In  stereometry :  plane  and  line, 
polyhedrons,  prisms,  pyramids,  areas  of  parallel  surfaces, 
sections. 

Rhctorique  (one  period):  In  geometry:  cylinders,  right  cone, 
sphere,  mathematical  geography,  maps  (various  projection  sys- 
tems). 

Philosophic  (three  periods,  ist  semester,  two  periods,  2nd 
semester).  No  definite  plan  was  prescribed.  The  work  in  this 
class  was  left  to  the  instructor,  but  it  was  usual  to  review  the 
work  of  the  former  classes,  and  to  give  new  work  in  logarithms, 
with  the  use  of  tables,  and  also  to  take  up  the  study  of  similar 
figures  in  space. 

The  work  in  the  classe  troisieme  was  altogether  too  extensive, 
and  was  really  a  paper  course,  the  class  not  being  able  to  ac- 
complish even  half  of  it  satisfactorily.  There  was  very  little 
algebra  throughout,  and  no  trigonometry  at  all. 

Classes  de  mathematiques  elcmentaires  (five  periods)  :  Arith- 
metic (a  term  covering  algebraic  work  with  numbers)  :  review 
and  further  development ;  imaginary  quantities,  maxima  and 
minima  for  quadratics,  progressions,  theory  of  logarithms. 
Geometry :  review ;  inscribed  figures,  original  problems.  Stere- 
ometry (practically  the  same  as  in  the  Prussian  Gymnasium)  : 
spherical  triangles,  ellipse  (fundamental  properties),  definition 
of  tangent  to  a  curve,  tangent  to  conies,  normals.  Plane  trigo- 
nometry :  trigonometric  lines  and  functions,  tables,  triangles,  dis- 
tances and  angles  of  inaccessible  points.  Descriptive  geometry 
and  mechanics:  only  the  elements  of  the  subjects. 

Classe  de  mathematiques  spccialcs  (six  periods)  :  Arithmetic 
and  algebra :  review  and  further  development :  higher  equations, 
irrational  numbers,  incommensurability,  series,  combinations, 
binomial  theorem,  logarithms,  exponential  equations,  operations 
on  circular  functions,  development  of  log  (i  +  x)  and  arc  tan  x 
1  A  period  or  classe  means  two  consecutive  hours  of  work. 
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in  series,  theory  of  equations,  interpolation  formulas.  Geometry : 
review  and  further  development  of  planimetry  and  stereometry ; 
conic  sections,  spherical  triangles,  polar  triangles,  congruence  by 
symmetry.  Trigonometry :  review  and  further  development ; 
trigonometric  solutions  of  equations  of  the  second  and  third 
degrees,  spherical  trigonometry,  applications  to  geodesy,  prac- 
tical surveying.  Plane  analytic  geometry,  with  the  elements  of 
solid  geometry.     Descriptive  geometry. 

2.  Realistic  Group  :  First  year :  arithmetic,  plane  geometry, 
work  outdoors,  line  drawing,  commercial  arithmetic,  introduction 
to  bookkeeping.  Second  year :  commercial  arithmetic,  bookkeep- 
ing, beginning  algebra  and  solid  geometry,  field  work.  Third 
year :  completion  of  elementary  algebra,  bookkeeping,  finance, 
accounting,  trigonometry,  the  ordinary  curves,  descriptive 
geometry. 

Both  the  mathematics-science  and  realistic  programs  were  very 
thorough  on  paper,  but  the  schools  were  all  in  a  confused  state 
when  Germany  assumed  control  in  1871. 

German  Control  from  1871  to  the  Present  Time 

The  control  of  the  schools  was  immediately  taken  out  of  the 
hands  of  the  academies  and  inspectors,  and  put  in  charge  of 
the  governor-general.  Higher  school  instruction  was  defined, 
but  it  took  about  a  year  for  the  program  to  be  understood.  Dr. 
Baummeister,  former  Gymnasium  director  at  Strassburg,  was 
summoned  to  build  up  the  system.  He  completely  revolutionized 
it,  imported  German  teachers  as  directors  and  instructors,  and 
made  the  following  changes  in  spite  of  the  opposition  and  preju- 
dices of  the  people,  including  the  older  teachers  and  the  pupils. 

(1)  Introduction  (from  Quinta  down)  of  the  natural  sciences, 
modern  languages,  physics,  and  chemistry.  The  old  mathematics 
program  was  allowed  to  remain  unchanged  for  a  time. 

(2)  Creation  of  the  Landesschulkonferenz. 

(3)  Establishment  of  a  definite  program. 

(a)  Latin  became  obligatory  throughout  the  course  of  the 
Gymnasium. 

(b)  The  humanistic  and  realistic  groups  were  made  Prussian 
instead  of  French.  The  two  groups  divided  in  the  Quarta.  The 
humanistic  course,  the  Gymnasium,  put  emphasis  on  Latin  and 
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Greek,  while  the  realistic  course,  the  Realgymnasium,  empha- 
sized mathematics  and  the  sciences. 
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Realgymnasium — Latin  decreased,  mathematics,  English  and 
natural  science  increased. 

In  1872,  the  Abiturientenexamen  were  introduced  and  were 
almost  exactly  like  those  in  Prussia.  The  reform  in  this  year 
required  the  students  in  the  Gymnasium  to  hand  in  problems 
in  arithmetic  and  algebra  fortnightly,  while  those  in  the  Real- 
gymnasium had  to  hand  them  in  weekly. 

Between  1873  and  1878,  many  important  reforms  were  intro- 
duced. All  primary  and  secondary  schools  were  placed  under 
the  absolute  control  of  the  state.  The  three  schools,  Gymnasium 
(9  years),  Realgymnasium  (9  years),  and  Realschule  (7  years) 
were  defined,  but  all  were  for  the  time  being  classed  as  Gym- 
nasien.  The  number  of  hours  per  week  allowed  to  mathematics 
were  as  follows: 

Class 
All 

f  VI-V 
VI-III 

I  II-I 

f  VI-V 

1  IV-I 

The  examination  in  mathematics  called  for  the  solutions  of  prob- 
lems in  all  the  different  fields  studied. 

In  1882,  Governor  Manteuffel  called  a  commission  of  educa- 
tors and  medical  experts  to  consider  whether  or  not  too  much 
work  was  being  demanded  of  the  pupils.  As  a  result  of  this 
commission's  work,  the  following  changes  were  made: 

( 1 )  The  higher  schools  were  grouped  as  follows : 

(a)  Gymnasium    (9  years),  Progymnasium   (6  years) 

and  Lateinschule  (3  years). 

(b)  Realschule. 


Gymnasium 
Realgymnasium 

Realschule 


No.  of.  Hours 

3^ 

3-4 
6 
5 
4 
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(2)  The  number  of  hours  of  instruction  was  cut  down  to  the 

following : 

In  VI  and  V,  27-28  hours  weekly. 

In  IV  and  III,  30  hours  weekly. 

In  the  other  classes,  32-34  hours  weekly. 

(3)  The  number  of  hours  of  home  work  was  limited: 

For  VI  and  V,  8  hours  weekly. 
For  IV  and  III,  12  hours  weekly. 
For  II  and  I,  12-18  hours  weekly. 

(4)  The  program  was  shortened  considerably.  In  mathe- 
matics, the  Prima  students  could  elect  spherical  trigonometry  and 
analytic  and  descriptive  geometry. 

Until  1898,  the  number  of  hours  in  mathematics  was  grad- 
ually increased  with  each  new  reform. 

In  1898,  the  mathematics  to  be  taught  in  each  class  of  the 
Gymnasium,  Realgymnasium,  and  Realschule  was  sharply  de- 
fined, and  the  program  is  now  in  use,  except  for  a  few  changes. 
It  is  given  below  in  full. 

Program  of  the  Gymnasium  and  Realgymnasium 

Sexta.  Four  fundamental  operations  with  known  and  un- 
known integers;  introduction  to  the  German  tables  (the  metric 
system)  ;  time  reckoning;  reduction. 

Quinta.  Common  fractions ;  short  division  ;  long  division  ; 
operations  with  common  fractions ;  reduction  of  fractions. 

Ouarta.  Arithmetic :  decimal  fractions,  percentage,  and  prac- 
tical examples.  Geometry:  the  elements  of  planimetry  ending 
with  the  fourth  congruence  theorem ;  elementary  exercises. 

Untertertia.  Algebra :  the  four  fundamental  operations  with 
algebraic  magnitudes ;  simple  equations  in  one  unknown ;  exer- 
cises.   Geometry  :  the  parallelogram,  circle,  construction  exercises. 

Obertertia.  Algebra :  proportion ;  powers  with  positive  inte- 
gers ;  simple  equation  in  one  and  two  unknowns.  Geometry : 
surfaces ;  transformations ;  areas  of  right-angled  figures ;  pro- 
portionality of  lines ;  construction  exercises. 

Untersecunda.  Algebra :  involution  and  evolution ;  square 
root;  simple  equations  in  several  unknowns;  quadratic  equations 
in  one  unknown.     Geometry:   similarity';   measurement  of  the 
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circle ;  construction  exercises,  also  exercises  from  the  field  of 
algebraic  geometry. 

Obersecunda.  Algebra:  quadratic  equations  with  one  un- 
known ;  easy  equations  with  two  unknowns ;  logarithms ;  arith- 
metic and  geometric  progressions  with  applications  to  interest  and 
annuities.  Geometry:  trigonometry,  right-angled  triangle,  sine 
and  cosine  theorems ;  harmonic  points  and  rays ;  similarity. 

Unterprima.  Algebra :  difficult  exercises  in  simultaneous 
quadratics  ;  simple  exercises  in  maxima  and  minima.  Geometry : 
goniometry,  application  to  solution  of  triangle ;  stereometry ; 
planimetric  exercises. 

Oberprima.  Algebra :  combinations  ;  probability  and  chance ; 
binomial  theorem.  Geometry :  mathematical  geography  including 
necessary  theorems  of  spherical  trigonometry ;  fundamental  prop- 
erties of  the  ellipse,  parabola  and  hyperbola;  exercises. 

Program  of  the  Realschule  and  Oberrealschule 

6.  Realklasse.    Same  as  Sexta  in  Gymnasium. 

5.  Realklasse.  Same  as  Ouinta  in  Gymnasium,  and  also  the 
fundamental  operations  with  decimal  fractions. 

4.  Realklasse.  Arithmetic  (4  hours  in  the  1st  semester,  3 
hours  in  the  2nd  semester)  :  decimals,  changing  decimals  to  com- 
mon fractions ;  percentage,  interest,  partnership  and  mixtures. 
Geometry  (2  hours  in  the  1st  semester,  3  hours  in  the  2nd  sem- 
ester) same  as  Quarta  in  the  Gymnasium. 

3.  Realklasse.  Arithmetic  (1  hour)  :  commercial  arithmetic, 
weights  and  measures.  Algebra  (2  hours)  :  four  fundamental 
operations  with  algebraic  magnitudes ;  simple  equations  in  one 
unknown.  Geometry  (2  hours)  :  parallelogram  ;  circle  ;  construc- 
tions. 

2.  Realklasse.  Algebra  (3  hours)  :  proportion ;  powers  and 
real  roots ;  square  root ;  simple  simultaneous  equations  in  two 
unknowns.  Geometry  (2  hours)  :  surfaces,  transformations,  and 
computations;  proportion  (introduction  to  similar  figures)  ;  con- 
structions. 

1.  Realklasse.  Algebra  (2  hours)  :  imaginary  roots,  loga- 
rithms ;  quadratics  in  one  unknown ;  exponential  equations. 
Geometry    (3   hours):   planimetry,   similarity,   circle;   construe- 


123]     The  Present  Teaching  of  Mathematics  in  Germany      57 

tions;  algebraic  geometry.  Trigonometry:  right-angled  triangle, 
sine  and  cosine  theorems.     Stereometry :  simple  solids. 

3.  Oberrealklasse.  Algebra :  quadratic  equations  in  two  un- 
knowns ;  arithmetic  and  geometric  progressions  with  applications 
to  compound  interest  and  annuities.  Geometry :  trigonometry, 
goniometry ;  simple  goniometric  equations  ;  solutions  of  triangles ; 
geodetic  exercises ;  planimetry,  harmonic  points  and  rays ;  simi- 
larity ;  stereometry. 

2.  Oberrealklasse.  Algebra:  exercises  in  maxima  and  min- 
ima ;  arithmetic  series  of  higher  order ;  graphic  numbers ;  com- 
binations ;  probability  and  error ;  higher  equations  in  the  quad- 
ratic form ;  cubics.  Geometry :  spherical  trigonometry  with  ap- 
plications to  mathematical  geography  and  geodesy;  analytic 
geometry  of  the  point,  straight  line,  and  circle. 

1.  Oberrealklasse.  Algebra:  the  binomial  theorem,  De 
Moivre's  theorem ;  infinite  series  with  applications  to  geodesy ; 
numerical  equations  of  higher  degree.  Geometry :  analytic  geom- 
etry of  the  parabola,  ellipse,  hyperbola;  projective  geometry  of 
the  conic  sections. 

This  Lehrplan  of  1898  was  similar  to  the  Prussian  one.  The 
Gymnasium  course  included  analytics  and  spherical  trigonometry 
with  an  elective  in  descriptive  geometry,  graphical  statics,  and 
geodesy.  Projective  and  descriptive  geometry  were  required  in 
the  Oberrealschule.  Although  the  new  changes  were  in  line  with 
the  reform  movement,  there  was  no  calculus  at  all. 

The  last  great  changes  were  made  in  1905.  The  higher  schools 
were  divided  into  two  groups : 

I.  Gymnasium  (9  years),  Progymnasium  (6  years). 

II.  Realgymnasium  (9  years),  Oberrealschule  (9  years),  Real- 
schule  (6  years). 

The  mathematics  for  both  the  Gymnasium  and  Realgym- 
nasium was  the  same  (35  hours).  The  Oberrealschule  did 
much  more  in  this  field  (45  hours).  A  few  changes  in  the 
curriculum  may  be  mentioned.  Plane  and  spherical  trigonom- 
etry, and  plane  analytic  geometry  were  made  complete,  and  choice 
was  given  in  the  Realgymnasium  between  descriptive  geometry 
and  freehand  drawing.  The  differential  and  integral  calculus  is 
still  lacking,  but  projective  geometry  takes  its  place.    The  reform 
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movement  makes  itself  felt  in  the  study  of  particular  parts  of 
the  calculus,  such  as  maxima  and  minima,  and  series. 

The  Reifeprufung  was  made  very  much  like  the  Prussian, 
except  that  no  one  might  be  completely  exempted  from  the  oral 
examination.  The  written  examination  in  the  three  schools  ex- 
tended over  five  or  six  hours,  and  consisted  of: 

1.  A  German  composition  on  a  theme  within  the  mental  power 
of  each  student ; 

2.  Four  problems  from  the  different  parts  of  mathematics. 
To  this  was  added : 

(a)  For  the  Gymnasium:  translation  from  German  to  Latin 
and  from  Greek  to  German. 

(b)  For  the  Realgymnasium  :  a  French  composition  or  a  trans- 
lation from  Latin  to  German. 

(c)  For  the  Oberrealschule :  a  French  composition  and  a  trans- 
lation from  German  to  English. 

It  is  the  aim  in  teaching  mathematics  in  the  Gymnasium  and 
Realgymnasium  to  enable  the  student  to  know  his  algebra  up  to 
the  binomial  theorem  and  quadratics,  his  plane  geometry,  plane 
trigonometry,  and  solid  geometry,  and  to  apply  this  knowledge 
to  the  solution  of  simple  problems.  In  the  Oberrealschule,  the 
requirements  are  the  development  of  the  most  important  series, 
solution  of  the  cubic  equation,  plane  and  solid  geometry,  plane 
and  spherical  trigonometry,  analytic  and  projective  geometry  of 
the  plane,  and  applications  to  solutions  of  problems.  In  this 
respect,  the  Gymnasium  course  is  considerably  above  our  ordin- 
ary high  school  course  in  mathematics,  although  in  a  good  Amer- 
ican high  school  the  student  may  elect  a  little  more  advanced 
algebra.  The  Oberrealschule  goes  as  far  in  mathematics  as 
the  freshman  class  in  a  good  engineering  school  in  this  country, 
except  that  in  some  schools  the  freshman  completes  his  differ- 
ential and  integral  calculus  at  the  end  of  the  first  year. 

Methods  of  Instruction 

There  are  no  definite  text-books  used,  but  new  books  cannot 
be  placed  on  the  official  list  without  the  approval  of  the  Royal 
Minister.  In  geometry,  the  text-book  is  used  for  extension  and 
review,  and  for  a  survey  of  the  whole  field.     The  instructor  does 
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not  follow  the  book,  and  in  many  schools  there  is  not  even  a 
nominal  text-book,  so  that  the  personality  of  the  instructor  counts 
for  everything.     However,  many  exercise  books  are  used. 

The  question  of  a  course  preliminary  to  geometric  instruction 
is  not  defined  in  the  official  curriculum.  The  consensus  of 
opinion  among  the  instructors  is  as  follows.  It  should  begin  in 
the  Quinta  and  continue  through  the  Quarta  as  a  purely  pro- 
paedeutic course.  The  course  should  start  from  the  contempla- 
tion of  the  solids,  seek  out  the  fundamental  properties,  and  de- 
velop these  and  give  them  definite  shape.  There  should  be  funda- 
mental exercises  in  the  use  of  the  compasses,  straightedge,  and 
protractor.  Although  a  minority  advocates  a  formal  geometry 
from  the  start,  with  definitions  and  demonstrations,  the  majority 
opposes  formal  proofs  before  the  Untertertia. 

Models  are  in  general  use,  especially  in  the  upper  classes,  where 
they  find  frequent  application  in  stereometry  and  descriptive 
geometry.  They  are  usually  made  by  the  class,  or  by  the  more 
capable  pupils.  The  author,  Dr.  Wirz,  wants  the  "  inner  sight  " 
developed  and  hence  he  does  not  think  models  at  all  necessary. 
In  fact,  he  feels  that  models  do  more  harm  than  good,  because 
pupils  frequently  become  satisfied  with  empirical  proofs. 

In  regard  to  original  exercises,  most  teachers  oppose  giving 
them  before  the  Untertertia,  for  they  take  too  much  of  the  pupils' 
time  without  help,  and  the  instructors  have  very  little  time  to 
make  helpful  corrections  for  a  large  class.  Some  think  that 
practical  exercises  should  be  the  rule  in  mathematics,  while  others 
wish  the  aim  to  be  entirely  logical.  The  author  points  out  that 
historically  the  greatest  advances  were  made  when  mathematics 
was  treated  independently. 

The  individual  opinions  regarding  the  function-concept  vary 
greatly,  but  the  majority  hold  a  compromise  position.  The 
younger  teachers  advocate  it  most  strongly,  but  it  remains  a 
fact  that  the  function-concept  has  not  made  much  headway  in 
Elsass-Lothringen.  As  regards  the  calculus,  most  teachers  favor 
it  for  the  Oberrealschule  only,  but  desire  a  knowledge  of  the 
symbolism  and  fundamental  methods  for  the  Gymnasium  also. 

There  is  a  great  demand  for  lessening  the  routine  work  in 
the  formal  operations,  so  as  to  devote  more  time  to  geometry. 
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This  is  opposed,  and  justly,  by  those  who  assert  that  the  analytic 
power  in  mathematics  is  just  as  important  as  the  synthetic  power, 
if  not  more  so.  The  cry  for  combining  planimetry  and  stereom- 
etry is  opposed  by  a  great  majority  on  both  psychological  and 
logical  grounds.  Descriptive  geometry  is  being  generally  re- 
quired. 

In  the  last  decade  great  interest  has  been  shown  in  the  history 
of  mathematics,  and  its  introduction  in  the  last  year  of  the  Gym- 
nasium is  being  advocated  by  all  mathematicians.  The  question 
as  to  what  mathematics  should  be  taught  in  the  upper  classes 
is  a  matter  of  considerable  discussion.  There  is  the  danger  of 
forcing  too  much  work  upon  those  who  have  no  liking  or  apti- 
tude for  it,  and,  on  the  other  hand,  of  giving  a  course  too 
mediocre  for  the  talented  student.  The  best  suggestion  seems 
to  be  the  division  of  upper  classes  into  two  groups,  the  first  that 
of  mathematics  and  science,  and  the  second  that  of  history  and 
language. 

For  the  Reifepriifung,  described  above,  the  following  changes 
are  advocated:  (a)  The  same  problems  in  all  the  schools;  (b) 
the  choice  of  one  large  problem  instead  of  four;  (c)  no  oral 
examination  in  some  of  the  subjects;  (d)  written  examinations 
to  be  made  easier  in  certain  subjects. 

Most  of  the  problems  which  confront  Elsass-Lothringen  are 
the  same  as  our  problems,  and  it  behooves  us  to  consider  what 
changes  should  be  made  with  the  same  deliberation  that  is  shown 
n  this  part  of  Germany.  One  thing  that  seems  to  be  invariable 
n  all  the  German  states  is  the  fact  that  some  form  of  geometry 
is  taught  before  any  very  serious  work  is  undertaken  in  algebra. 
This,  however,  is  not  to  be  misunderstood,  for  "Arithmetik  " 
includes  our  elementary  algebra. 

The  Requirements  for  and  Training  of  Teachers  in 

Mathematics 

The  requirements  for  the  license  to  teach  mathematics  are: 
I.  Pure  mathematics. 

(a)  For  first  degree  (license  to  teach  classes  up  to  the  Unter- 
secunda)  :  sound  knowledge  of  elementary  mathematics,  knowl- 
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edge  of  plane  analytic  geometry,  conic  sections,  and  the  funda- 
mental principles  of  the  integral  and  differential  calculus. 

(b)  For  second  degree  (all  classes)  :  in  addition  to  above,  a 
familiarity  with  higher  geometry,  arithmetic,  algebra,  higher 
analysis,  and  analytic  mechanics,  including  the  ability  to  solve 
problems  that  are  not  too  difficult. 

II.  Applied  mathematics.  A  knowledge  of  descriptive  geom- 
etry up  to  and  including  central  projection,  familiarity  with 
mathematical  methods  connected  with  technical  mechanics,  with 
graphical  statics,  and  with  geodesy  or  astronomy. 

In  addition  to  this  examination  in  mathematics,  the  license  for 
first  degree  requires  the  taking  of  an  examination  in  one 
other  subject,  and  the  license  for  second  degree  in  two. 
The  general  examination  taken  by  all  (philosophy,  pedagogy, 
German,  Latin,  and  religion)  is  held  before  the  Wissenschaftliche 
Kommission  in  Strassburg,  where  most  of  the  candidates  go  for 
their  higher  education. 

The  practical  pedagogical  training  of  the  candidates  has  been 
the  same  since  1871,  and  was  taken  from  the  Prussian  system. 
This  consists  in  passing  the  Probejahr  (trial  year). 

(1)  6-8  hours  teaching  every  week. 

(2)  Attendance  for  observation  in  classes  of  the  major 
subject. 

(3)  Conferences  and  seminar  (the  Probe-seminar). 

(4)  Theme  at  end  of  the  year,  the  subject  being  assigned  in 
the  first  semester.  The  candidate  must  show  ability  to  attack  a 
practical  problem  and  to  look  up  the  literature  relating  to  it. 
If  the  candidate  passes  his  Probejahr  he  receives  a  certificate. 
He  then  enters  the  system  immediately,  although  some  prefer 
to  take  an  extra  year  as  a  practice  teacher. 

The  objections  to  this  system  are  that  accidents  play  too  great 
a  part,  and  that  there  is  entirely  too  much  emphasis  on 
the  study  of  methods  of  teaching.  Although  some  study  of 
methods  is  necessary  to  give  training  in  the  grouping  of 
material,  and  in  getting  different  points  of  view,  still  to  the 
question  as  to  whether  pedagogic  training  is  of  much  aid,  the 
answer  "  No  "  is  more  often  given  than  any  other.     No  inves- 
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tigation  of  the  work  of  the  other  states  is  required  as  in  Prussia 
and  other  parts  of  Germany.  Only  once  (1901)  was  an  investi- 
gation into  the  schools  of  the  other  German  states  made.  A 
system,  definite  for  all,  like  the  Prussian,  would  be  a  good  thing 
for  Elsass-Lothringen. 

If  we  compare  the  requirements  for  the  high-school  teacher 
of  mathematics  in  our  country  with  those  of  Elsass-Lothringen, 
we  see  that  in  pure  mathematics  the  requirements  for  the  first 
degree  in  that  province  are  about  the  same  as  those  for  college 
graduation  here  and  for  license  to  teach  in  our  better  high 
schools,  except  in  places  like  New  York  where  they  are  slightly 
higher.  We  have  absolutely  no  requirement  in  applied  mathe- 
matics, while  the  general  examination  in  pedagogy  is  not  at  all 
comparable  to  the  general  examination  in  Elsass-Lothringen,  or 
for  that  matter  in  any  German  province.  The  requirements  for 
the  second  degree  in  Elsass-Lothringen  would  leave  very  few 
eligible  teachers  in  this  country.  We  may  conclude,  therefore, 
that  one  of  the  reasons  why  Germany  can  accomplish  better 
results  in  mathematics  than  America,  is  the  fuller  and  more 
thorough   equipment  of  her  teachers. 


CHAPTER  IX 
MATHEMATICS  IN  GERMAN  TECHNICAL  SCHOOLS1 

Donald  T.   Page 

This  article  is  an  attempt  to  state  briefly  the  main  points  brought 
out  in  a  report  recently  published  by  Dr.  Jahnke  of  Berlin  on 
the  mathematics  of  the  higher  industrial  schools.1  The  report 
deals  with  the  special  schools  of  mining,  military  science,  fores- 
try, agriculture,  and  commerce.  It  gives  a  brief  historical  state- 
ment concerning  each  of  the  large  schools,  and  a  description  of 
the  courses  in  mathematics,  with  their  changes  and  development. 
It  also  treats  of  the  need  for  mathematics  in  the  requirements 
for  the  post  and  telegraph  service,  and  mentions  briefly  several 
institutions  that  offer  courses  in  higher  mathematics. 

The  various  schools  exhibit  individual  characteristics ;  but  in 
the  ninety  years  since  technical  institutions  began  to  develop 
there  has  grown  up  a  strong  movement  against  pure  mathematics, 
which  has  affected  the  courses  in  most  of  the  schools.  This 
movement  has  been  caused  by  a  demand  for  practical  problems, 
and  its  effect  is  shown  in  the  new  text-books,  and  in  the  remod- 
eling of  courses  so  that  the  calculus  and  mechanics  are  taught 
in  one  course  under  the  name  "  Higher  Mathematics  and 
Mechanics." 

Opposition  to  this  movement  is  felt  by  many  of  the  best  engi- 
neers who  assert  that  an  engineer  must  have  a  thorough  knowl- 
edge of  mathematics  and  that  the  calculus  and  the  theory  of  equa- 
tions are  especially  valuable  in  developing  thinking  ability. 

The  Schools  of  Mining 

Most  of  the  schools  of  mining  have  the  same  entrance  require- 
ments as  the  universities,  and  some  of  them  have  an  extra  re- 


1  Die    Mathematik    an    Hochschulen    fur  besondere    Fachgebiete,    von 

Dr.    E.    Jahnke,    Etatsmassigem    Professor  an    der    Kgl.    Bergakademie, 
Berlin,  Leipzig  and  Berlin,  1911. 
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quirement  of  at  least  one  year  of  practical  work.  The  course 
is  usually  three  years  in  length.  In  Prussia  many  of  the  gradu- 
ates take  civil  service  examinations.  The  mathematics  taught  in 
the  Berlin  Academy  illustrates  fairly  well  the  ground  covered, 
and  is  given  in  the  following  table : 


1st  year 

2nd  year 

3rd  year 

Analytic  Geometry, 

Algebra,  Descriptive 

Geometry 

Higher  Mathematics 
and  Mechanics 

Theory  of  Errors  and 

Method  of  Least 

Squares 

The  use  of  models  and  instruments  is  encouraged,  while  part 
of  the  allotted  time  is  reserved  for  the  solution  of  practical 
problems.  Freiburg  Academy  (1765)  was  one  of  the  first  schools 
to  advocate  vocational  education.  The  course  is  four  years  in 
length  and  has  not  been  as  much  affected  by  the  movement 
against  mathematics  as  the  courses  in  other  schools. 

Military  Schools 

In  the  military  schools  there  is  a  growing  emphasis  upon  ap- 
plied mathematics.  A  description  of  the  course  at  the  Berlin 
Military  Academy  will  give  a  general  idea  of  the  mathematics 
offered  in  these  schools.  At  Berlin  the  course  is  three  years 
in  length.  The  entrance  requirements  are  plane  geometry,  algebra 
through  quadratic  equations,  logarithms,  and  plane  trigonometry. 
The  first  year's  course  includes  spherical  trigonometry,  plane 
analytic  geometry,  part  of  the  differential  calculus,  and  infinite 
series.  The  second  year's  work  completes  the  differential  and 
integral  calculus,  and  takes  solid  analytic  geometry,  some  prob- 
lems in  analytic  mechanics,  and  some  astronomy.  In  the  third 
year  surveying  and  more  advanced  astronomy  are  taken. 

Forestry  Schools 
Tn  some  of  the  forestry  schools  the  course  is  three  years  long, 
in  others  four.  In  some,  an  apprenticeship  of  several  months 
to  a  chief  forester  is  required,  in  addition  to  the  general  re- 
quirement of  certificate  for  entrance  to  a  university.  The  for- 
estry  schools   in    South   Germany  offer  more  courses    in   pure 
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mathematics  than  do  those  in  North  Germany.  The  mathematics 
courses  generally  include  the  calculus,  geodesy,  plan  drawing, 
forest  computations,  and  statistics. 

Schools  of  Agriculture 

The  schools  of  agriculture  give  few  courses  in  mathematics, — 
usually  surveying,  levelling,  and  plan-drawing. 

Schools  of  Commerce 

The  mathematics  in  the  schools  of  commerce  usually  consists 
of  commercial  and  political  arithmetic ;  but  courses  in  higher 
mathematics  are  occasionally  offered. 

Post  and  Telegraph   Service 

The  requirements  for  entrance  to  the  Post  and  Telegraph  Ser- 
vice do  not  include  mathematics ;  but  schools  that  prepare  candi- 
dates have  frequently  offered  courses  in  analytic  geometry,  the 
calculus,  differential  equations,  and  mathematical  physics.  Higher 
mathematics  has  proved  helpful  to  telegraph  engineers  who  have 
studied  it,  and  is  therefore  urged  as  a  needed  addition  to  the 
present  requirements. 

Industrial  conditions  in  Germany  are  such  that  the  need  for 
both  pure  and  applied  mathematics  is  increasing.  Mathematicians 
are  far  behind  in  the  solution  of  problems  raised  in  physics  and 
engineering.  These  conditions  seem  likely  to  bring  about  a 
strengthening  of  the  present  position  of  mathematics  and  a  weak- 
ening of  the  opposition  to  it. 


CHAPTER  X 
THE  GERMAN   MIDDLE  TECHNICAL  SCHOOLS1 

Miriam  E.  West 

This  report  concerning  mathematics  instruction  in  the  German 
middle  technical  schools  of  the  machine  industry  consists  of 
six  chapters  which  treat  of  the  development  of  these  schools, 
their  organization,  the  mathematics  instruction  given  in  them, 
the  text-books,  the  method  of  treatment  of  the  different  subjects 
of  instruction,  and  the  preparation  of  the  teacher  of  mathematics. 

Public  technical  education  in  the  schools  of  Germany  is  a 
product  of  the  nineteenth  century.  After  the  invention  of  the 
steam  engine,  when  technical  instruction  was  flourishing  in 
France,  there  came  a  demand  in  Germany  for  technical  train- 
ing. Peter  Wilhelm  Beuth  was  the  founder  of  public  technical 
instruction  in  Prussia.  Between  1817  and  1821  four  schools 
were  established  in  Germany,  and  within  a  very  short  time 
eighteen  more.  The  majority  of  these  schools  had  a  one-year 
course,  but  the  institution  in  Berlin,  and  several  others,  had  two- 
year  courses.  The  mathematical  instruction  of  the  Prussian 
schools  included  geometry,  arithmetic,  algebra  through  quadratic 
equations,  a  little  stereometry,  and  a  little  trigonometry.  In  1850, 
there  were  added  the  principal  properties  of  conies,  and  theo- 
retical and  practical  surveying.  In  1870  a  reform  was  instituted. 
The  schools  were  made  three-year  schools,  and  in  the  two  lowest 
classes  general  instruction  in  the  languages,  history,  geography, 
and  the  sciences  was  given.  In  the  third  class  the  instruction 
was  divided  into  four  sections : 

(a)  Preparation  for  entrance  to  higher  technical  schools. 

(b)  Preparation  for  the  building  trade. 


1  Der  Mathematische  Unterricht  an  den  Deutschen  Mittlern  Fachschulen 
der  Maschinenindustrie,  von  Dr.  Heinrich  Griinbaum,  Lehrer  der  Alathe- 
mamatik  und  Physik  am  Rheinischen  Technikum  in  Bingen.     July,  1910. 
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(c)  Preparation  for  technical  mechanical  work. 

(d)  Preparation  for  technical  chemistry. 

The  mathematics  course  was  broadened  to  include  the  follow- 
ing subjects:  determinants,  combinations,  binomial  theorem,  com- 
putation of  logarithms  and  trigonometric  functions  by  infinite 
series,  continued  fractions  with  applications,  spherical  trigonome- 
try, the  elements  of  analytic  geometry.  The  completion  of  a  five- 
years'  course  in  a  Realschule  was  required  for  entrance  to  these 
schools.  A  number  of  Realschulen,  at  this  time,  offered  this 
technical  education  by  adding  to  their  five  years  two  more  of 
general  instruction  and  one  year  of  vocational  instruction.  These 
became  later  the  Oberrealschulen.  This  general  education  with 
only  one  year  of  technical  instruction  proved  unsatisfactory,  so 
in  1889  the  Society  of  German  Engineers  took  the  matter  in 
hand.  As  a  result  the  middle  technical  schools  were  established, 
offering  two  years  of  vocational  training.  Later  another  half 
year  was  added,  making  five  half  year  classes.  They  required 
for  entrance,  besides  the  completion  of  the  work  of  a  Realschule, 
at  least  two  years  practice  at  some  vocation. 

There  are  about  forty  institutions  in  Germany  which  may  be 
classed  as  middle  technical  schools.  Some  of  these  are  state 
schools ;  others  are  private  or  town  schools.  Of  these  the 
Prussian  Maschinenbauschulen  are  controlled  by  the  state,  and 
the  final  examinations  are  given  by  the  royal  examination  com- 
mission. For  entrance  to  these  schools  is  required  the  "  Einjahr- 
igen-Zeugnis "  (a  certificate  which  exempts  the  holder  from 
one  year  of  military  service),  seven  years  in  a  higher  school, 
the  completion  of  the  work  of  a  Volkschule  and  work  at  a 
preparatory  school,  or  the  passing  of  an  examination  in  the  fol- 
lowing subjects :  German,  arithmetic,  algebra  through  quadratic 
equations  and  logarithms,  plane  geometry,  trigonometry  through 
the  computation  of  right-angled  triangles,  and  stereometry.  The 
satisfactory  completion  of  the  course  in  these  schools  qualifies 
one  to  enter  the  following  branches  of  public  service : 

(a)  State  railroad  service,  as  officers,  superintendents,  en- 
gineers, etc. 

(b)  Marine  service. 

(c)  Royal-Bureau  for  the  construction  of  artillery. 
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Similar  to  these  Prussian  schools  are  the  technical  schools  of 
Hamburg,  Bremen  and  Niirnberg  and  the  royal  Fachschule  of 
Wiirzburg.  These  are  state  schools  and  are  included  in  the 
forty  mentioned  above.  They  have  a  more  elaborate  organiza- 
tion than  the  Prussian  Maschinenbauschulen.  Hamburg  pre- 
pares for  five  distinct  vocations :  machine  construction,  elec- 
trical engineering,  ship  building,  construction  of  ship  machinery, 
and  ship  engineering.  Some  of  the  other  schools  have  a  larger 
variety  of  courses,  and  some  fewer.  The  private  schools,  since 
they  are  not  controlled  by  the  state,  can  adapt  themselves  more 
readily  to  the  needs  of  the  various  vocations,  and  many  of  them 
keep  up  with  the  changes  in  industry  better  than  the  state 
schools. 

The  pupils  who  enter  the  middle  technical  schools  may  be 
divided  into  two  groups.  Those  of  the  first  group  possess  the 
'  Einjahrigen  Zeugnis,"  have  usually  completed  the  six  classes 
of  a  higher  school,  and  have  had  one  or  two  years  of  practice 
in  a  workshop.  The  pupils  of  the  other  group  possess  only  a 
Volkschule  education  and  have  had  longer  practice.  Mean- 
while they  have  increased  their  knowledge  in  industrial  mathe- 
matics by  attendance  at  some  continuation  school.  In  some 
schools  the  pupils  of  the  second  group  are  put  in  a  preparatory 
department,  while  in  others  the  pupils  entering  are  divided  into 
two  sections  according  to  their  preparation. 

The  following  is  the  mathematical  curriculum  in  the  Prussian 
Maschinenbauschulen : 

I.  Algebra  :  powers,  roots,  logarithms,  equations  of  the  first 
degree,  exponential  equations,  arithmetic  and  geometric  series, 
interest  and  annuities,  convergence  and  divergence  of  infinite 
series,  binomial  theorem,  exponential  and  logarithmic  series, 
natural  logarithms,  maxima  and  minima,  graphical  solution  of 
numerical  equations. 

II.  Plane  Geometry:  the  most  important  propositions  of 
elementary  geometry,  circle,  area  of  plane  figures,  proportion, 
construction  problems. 

III.  Trigonometry:  trigonometric  functions  and  their  rela- 
tions to  each  other,  use  of  trigonometric  tables,  computation  of 
triangles,  quadrilatrals,  and  regular  polygons. 
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IV.  Stereometry:  straight  lines  and  planes  in  space,  the  tri- 
hedral angle,  the  regular  solids ;  surfaces  and  volumes  of  the 
prism,  pyramid,  cylinder,  cone,  sphere,  truncated  solids,  parts 
of  the  sphere ;  general  methods  for  computation  of  solids,  such 
as  Guldin's  and  Simpson's  rules ;  application  to  computation  of 
volume  and  weight. 

Many  of  the  schools  have  introduced  courses  in  differential 
and  integral  calculus.  This  is  especially  true  of  the  private 
schools. 

The  aim  of  instruction  in  the  middle  technical  schools  is  dif- 
ferent from  that  in  the  higher  or  so-called  cultural  schools. 
In  the  former  mathematics  is  studied  from  a  practical  stand- 
point, and  as  a  tool  for  solving  the  technical  problems  of  the 
various  vocations.  It  is,  therefore,  impossible  to  borrow  the 
methods  of  the  higher  schools,  in  which  mathematics  is  usually 
studied  as  an  end  in  itself.  A  hundred  years  of  vocational 
schools  has  not  been  sufficient  to  create  methods  peculiarly 
adapted  to  technical  instruction.  The  text-books  used  in  the 
two  schools  are  largely  the  same.  The  fact  that  the  instruction 
is  similar  in  the  two  schools  is  due  partly  to  the  fact  that  many 
of  the  vocational  schools  were  originally  organized  in  connec- 
tion with  higher  schools.  The  pupils  in  these  schools  are  older 
than  those  in  the  higher  schools,  being  from  eighteen  to  twenty- 
two  years  of  age. 

The  instruction  in  the  technical  schools  has  or  should  have 
certain  distinguishing  features.  The  problems  in  algebra,  so  Dr. 
Grunbaum  asserts,  should  be  chiefly  practical  ones,  for  which 
geometry,  mechanics,  and  physics  offer  a  good  field.  In  order 
to  obtain  the  required  skill  it  is  necessary  for  the  pupil  to  work 
many  problems,  but  it  is  of  no  great  value  for  him  to  work  those 
for  which  he  will  later  have  tables.  Practice  in  use  of  the  slide 
rule  and  shortened  methods  of  computation  as  well  as  practice 
in  drawing  is  considered  important. 

In  the  teaching  of  mathematics  there  is  danger  of  too  much 
emphasis  being  placed  upon  the  use  of  formulas.  If  mathe- 
matical principles  are  dried  up  to  formulas  and  the  only  mental 
work  consists  in  applying  them  to  certain  particular  examples, 
the  natural  result  is  that  the  principles  behind  the  formulas  are 
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soon  forgotten,  and  the  pupil  has  simply  a  collection  of  rules, 
with  no  knowledge  of  their  application.  It  is  important  to  keep 
the  principles  in  mind.  The  pupil  need  not  be  expected  to  re- 
member a  large  body  of  formulas.  The  more  simple  ones  he 
can  derive  easily  for  himself,  and  for  the  more  difficult  ones 
which  have  been  previously  derived  in  class  he  may  have  access 
to  a  book  containing  a  collection  of  them. 

In  algebra  the  most  important  thing  for  the  pupil  to  acquire 
in  the  first  few  weeks  is  skill  in  solving  equations.  The  other 
elementary  instruction  in  algebra  should  be  made  of  service  to 
this  fundamental  problem.  The  fundamental  operations,  factor- 
ing, and  fractions  should  be  taught  with  this  in  view.  On  this 
skill  will  depend  ease  in  development  of  formulas.  One  notices 
the  dependence  of  these  schools  on  the  higher  schools  in  the 
use  of  the  old  traditional  problems, — the  boy  with  the  nuts,  the 
farmer's  wife  with  the  eggs,  the  tank  with  the  pipes,  etc.  The 
real  technical  problems  are  seldom  found  in  the  text-books.  The 
treatment  of  powers,  roots,  and  logarithms  is  pronounced  by  all 
to  be  too  formal.  There  is  too  much  dependence  on  the  rules 
concerning  exponents  and  indices. 

In  many  of  the  text-books  great  stress  is  placed  upon  the 
solution  of  the  radical  equation.  Yet  the  text-book  writer  often 
fails  to  notice  that  values  of  x  obtained  do  not  satisfy  the  equa- 
tions.    For  example: 


V36  +  x=i8+Vx 

36  +  x  =  324  +  36  V  x  +  x 
VT  =  — 8 
x  =  64 

A  graphic  representation  of  the  parabolas  y2  =  36  +  x  and 
(y— i8)2  =  x  would  make  clear  the  difficulty  in  this  solution. 

The  function  concept  has  penetrated  very  little  into  the  in- 
struction. Such  concepts  as  those  of  constant,  dependent  and 
independent  variable,  and  function  are  of  great  value  in  the 
solution  of  equations  and  in  the  use  of  formulas.  There  is  still 
a  large  space  in  the  text-book  devoted  to  the  old  style  propor- 
tion.    If  this  were  put  in  the  field  of  the  function  concept,  it 
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would  be  fruitful.     For  proportion  only  y  =  ax  is  needed,  and 
not  the  form  yt :  y2  =  xx :  x2. 

In  the  solution  of  equations  of  higher  degree  an  average 
course  would  give  the  remainder  theorem  and  the  theorem  con- 
cerning the  relationship  between  the  coefficients  and  roots  of  an 
equation  of  the  nth  degree.  This  gives  a  method  for  finding 
the  integral  roots.  The  most  common  solution  of  the  equation 
f  (x)  =  o  is  by  finding  the  intersection  of  its  curve  with  the 
x  =  axis  or  by  the  intersection  of  the  two  curves 

y  =  m  (x), 
and      y  =  n  (x), 
if  m(x)— n(x)=  f  (x). 

Graphical  methods  are  used  for  the  solution  of  cubic  and  bi- 
quadratic equations.  There  is  little  practical  need  for  the  solu- 
tion of  equations  of  higher  degrees,  difficult  quadratic  equations 
with  several  unknown  quantities,  or  reciprocal  equations. 

In  geometry,  the  Euclidean  method  of  proof  is  used  very  little. 
Symmetry  is  an  important  means  of  proof.  The  propositions 
concerning  parallel  lines  are  proved  through  motion.  In  all  the 
new  books  many  of  the  construction  problems  are  giving  way 
to  problems  in  computation  of  figures.  The  introduction  of  the 
ideas  of  kinematics  into  plane  geometry  is  to  be  commended. 
Through  these  should  come  the  explanation  of  the  ideas  of  trans- 
lation, rotation,  rolling,  and  the  simple  propositions  concerning 
the  moment  of  force.  The  study  of  solid  geometry  in  connection 
with  plane  geometry  is  of  advantage  to  the  pupil  in  the  tech- 
nical school,  for  he  has  as  much  need  of  the  former  as  of  the 
latter,  and,  by  connecting  them,  he  is  able  to  transfer  the  ideas 
of  plane  geometry  to  the  figures  in  space.  The  instruction  in 
stereometry  should  not  be  simply  the  application  of  formulas 
to  problems  in  computation  of  surfaces,  areas,  and  volumes,  but 
should  serve  above  all  to  strengthen  the  idea  of  space.  More- 
over it  should  prepare  for  possible  applications.  This  can  be 
attained  if  the  pupil  not  only  computes  the  area  and  volume 
of  the  regular  solids  but  is  accustomed  to  compute  other  solids 
by  breaking  them  up  by  means  of  planes  into  elementary  bodies. 

In  plane  trigonometry  the  instruction  is  similar  to  that  in  the 
higher  schools,  but  many  are  of  the  opinion  that  such  thorough 
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treatment  is  unnecessary.  All  practical  needs  would  be  satisfied 
if  a  detailed  handling  of  the  right  angle  triangle  and  its  applica- 
tions, together  with  the  sine  and  cosine  propositions,  were  given. 
A  review  of  the  text-books  shows  that  mechanics  and  physics 
are  rich  in  examples  which  require  the  solution  of  the  right 
angle  triangle.  But  for  the  scalene  triangle  it  is  with  difficulty 
that  the  authors  find  practical  problems.  Great  exactness  is  not 
necessary  in  practical  work,  so  logarithmic  solutions  are  not  im- 
portant. 

In  analytic  geometry  the  function  which  is  of  the  greatest  im- 
portance is  y  =  ax2  +  bx  +  c.  Of  the  higher  curves,  y  =  ax",  the 
entire   function  of    the  nth  degree,  the  exponential  curve,  the 

curves  y  =  sin  x  and  y  =  A  sin    — (x  —  6),    the    cycloid    and 

T 

several  spirals  (in  polar  coordinates),  are  the  principal  ones 
considered.  The  solid  analytic  geometry  is  based  on  the  plane 
analytic  geometry.  The  direction  cosines  of  a  line  and  the 
geometric  significance  of  f  (x,  y,  z)=o  should  be  familiar 
to  the  pupils.  The  pupils  comprehend  easily  and  with  interest 
those  equations  of  surfaces  which  are  closely  connected  with 
the  equations  of  well-known  curves,  as : 


(5)- 


X2       v2 

-  +  i-  + 

a2      b2 


x2+y2+(z2)   =r2,  etc. 

The  fact  that  differential  and  integral  calculus  has  not  been 
introduced  into  the  schools  of  Prussia  is  due  mainly  to  one  man, 
Professor  Gustav  Holzmiiller,  who  has  persistently  fought  its 
introduction.  He  w^ould  have  the  problems  which  would  natur- 
ally be  solved  by  calculus  solved  by  the  so-called  elementary 
method.  In  his  text-book,  "  Ingenieur  Mathematik,"  he  has 
the  following: 

Let  the  equation  of  the  curve  be 

x  =  k  +  ax  +  ^  +  ^3  ,*y4 

123  4 
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To  find  the  tangent  to  this  curve  which  makes  a  certain 
angle  a  with  the  y  axis,  the  following  formula  is  used : 

tan  a  =  a  +  by  +  cy2  -f-  dy3. 

Likewise  given  the  equation 

q  =  a  -f-  by  +  cy2  +  dy3, 

q  being  the  slope  of  the  tangent  to  the  curve  at  any  point,  the 

equation  of  the  curve  is 

ay  .   by2       cy3    .  dy4 
x  =  —  +  — J—  +  —  +— - 

1  2  .3.4. 

How  does  this  differ  from  differentiation  and  integration?     In 

the  same  elementary  manner  he  develops  the  general  binomial 
theorem,  exponential  and  logarithmic  series,  the  sine  and  cosine 
series.  For  the  summation  of  the  integral  |  xu  dx  it  is  neces- 
sary, if  this  method  is  used,  to  know  the  sum  of  the  powers 

ra 

in  +  2n  +  3n     .     .     .     mD  =  2  xn. 

1 

These  can  be  found  by  this  identity 

(a+i)n  =  an+nant1+ 

putting  a  =  o,  1,  2, m  and  adding  all  the  equations. 

If  this  is  continued  for  11  =  2,  3,  4, ,  the  formula  is 

obtained  2  x2,  2  x3,  2  x4,  etc.  Contrast  this  with  the  general 
interpretation  of  2  xn  by  integration.  In  a  similar  manner  for- 
mulas are  obtained  for  the  areas  and  volumes  of  solids.  These 
problems,  which  until  recently  have  been  treated  by  this  elemen- 
tary method,  are  now  coming  to  be  handled  by  the  method  of 
the  calculus,  which  is  much  simpler  and  has  fewer  formulas. 

The  time  given  to  mathematics  need  not  be  increased  for  the 
introduction  of  the  calculus,  since  the  calculus  merely  affords  a 
new  method  for  solving  old  problems.  After  the  idea  of  differ- 
ential quotients  is  made  clear  and  the  simple  functions  and  their 
combinations  are  differentiated,  then  follows  the  discussion  of 
curves,  maxima  and  minima,  turning  points,  slope,  rate,  accelera- 
tion, and  infinite  series.  After  an  introduction  to  integration  the 
entire  remaining  time  can  be  given  to  the  important  technical 
computations,  (surfaces,  solids,  moments  of  inertia,  centers  of 
gravity.)  Books  are  now  being  published  which  strive  to  supply 
the  need  of  the  technical  schools  in  this  direction. 
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Up  to  the  present  time  the  required  preparation  for  a  teacher 
in  a  middle  technical  school  has  been  the  graduation  from  a  nine- 
class  school,  together  with  four  years  academic  training.  It  is 
necessary  that  the  teacher  have  a  broad  view  of  the  need  of 
mathematics  in  the  technical  callings.  The  question  which  as 
yet  has  not  been  settled  is,  where  can  the  teacher  obtain  this 
broad  view?  If  he  goes  to  the  University  he  will  not  get  it, 
although  several  courses  are  now  being  offered  at  Gottingen 
which  help  to  meet  this  need,  such  as  general  applied  mathe- 
matics, mathematical  instruction  in  higher  schools,  technical 
mechanics.  It  would  seem  as  though  the  technical  high 
schools  would  offer  the  necessary  preparation  for  the  teacher. 
But  if  he  is  trained  here,  he  is  obliged  to  specialize  along  one 
line  and  thus  he  fails  to  get  a  view  of  the  needs  of  other  lines. 
The  technical  high  schools  cannot  afford  to  offer  special  courses 
for  teachers,  since  the  demand  in  this  line  is  so  small,  only 
about  six  being  needed  each  year.  The  training  is  still  an  un- 
settled problem.  The  engineer  lacks  the  necessary  training  for 
a  teacher,  and  the  teacher  trained  in  pure  mathematics  lacks  the 
necessary  knowledge  of  mathematics  as  applied  to  mechanics. 


CHAPTER  XI 

MATHEMATICS  IN  GERMAN  SCHOOLS  OF 
NAVIGATION1 

Donald  T.   Page 

In  early  times  there  was  little  need  for  schools  of  navigation. 
The  young  sailors  could  learn  the  most  important  requirements 
by  experience  on  board  ship,  and  could  learn  from  the  older 
sailors  what  few  scientific  principles  were  necessary.  The  leisure 
time  on  a  voyage  and  during  the  winter  season  was  employed 
to  advantage  in  such  studies. 

As  commerce  grew,  ships  of  larger  size  were  built,  voyages 
became  longer,  and  better  trained  seamen  were  needed.  During 
the  eighteenth  century  this  need  of  trained  seamen  was  felt  in 
the  trade  with  the  East  Indies  and  in  the  great  growth  of  trade 
at  the  close  of  the  War  for  Independence  in  America.  To  satisfy 
the  demand,  private  schools  sprang  up. 

Each  private  school  had  its  own  standards  of  excellence.  In 
many  cases  the  student  gave  his  teacher  a  certificate  of  com- 
mendation in  exchange  for  his  certificate  of  graduation.  The 
school  at  Hamburg  rendered  valuable  service  for  many  years  by 
publishing  a  nautical  almanac. 

In  1793  Emden  made  the  requirement  that  candidates  for 
positions  of  mate  or  captain  must  pass  an  examination.  The 
other  states  soon  made  similar  requirements ;  but  certificates  of 
one  state  were  not  accepted  in  another  state,  and  there  was  no 
uniformity  in  the  requirements  until  1870,  when  the  Bundesrat 
instituted  the  present  system. 

After  the  examinations  were  made  compulsory,  public  schools 
of  navigation  were  finally  organized.  There  were  special  schools 
established  for  the  education  of  captains  of  small  craft,  and  six 


1  Der  Mathematische  Unterricht  an  den  Deutschen  Navigationsschulen, 
von  Dr.  C.  Schilling  und  Dr.  H.  Melddau,  Leipzig  and  Berlin,  191 1. 
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such  schools  are  now  in  existence.  These  also  prepare  for 
entrance  to  the  higher  schools  with  which  this  article  is  chiefly 
concerned. 

There  are  eighteen  of  these  higher  schools  offering  courses 
leading  to  examinations  which  qualify  for  the  position  of  mate 
or  captain  of  large  ships.  There  are  no  entrance  requirements. 
The  purpose  of  the  course  is  to  prepare  for  examination,  and 
for  this  reason  the  subject  matter  and  methods  of  study  are 
somewhat  limited.  The  course  for  mates  is  about  eight  months, 
and  for  captains  about  four  months ;  but  at  least  two  years'  ser- 
vice must  intervene. 

Examinations  are  in  charge  of  an  examination  commission  at 
each  school,  but  are  provided  for  in  such  a  way  as  to  give 
uniformity  throughout  the  country.  To  be  eligible  for  the  mate's 
examination,  a  candidate  must  have  had  at  least  forty-five  months' 
experience  after  reaching  fifteen  years  of  age.  This  experience 
must  include  twenty-four  months'  service  as  able  seaman  on  a 
merchant  vessel  and  twelve  months  on  a  sailing  vessel.  For  the 
captain's  examination,  a  candidate  must  have  served  twenty-four 
months  as  mate,  and  must  present  notes  and  computations  show- 
ing that  he  has  had  practice  in  taking  nautical  observations. 
These  requirements  bring  the  age  of  candidates  up  to  22  years 
for  mates  and  26  years  for  captains.  During  a  recent  year 
there  were  examined  746  of  the  former  and  441  of  the  latter. 

The  examination  consists  of  three  parts,  oral,  practice,  and 
written.  In  order  to  preserve  uniformity  the  most  weight  is 
given  to  the  written  part,  which  consists  of  sets  of  problems 
divided  into  three  groups  of  seven  subjects.  Out  of  a  supply 
of  problems,  packets  are  made  up  so  that  each  candidate  re- 
ceives one  problem  on  each  of  the  twenty-one  subjects.  The 
time  for  solution  occupies  from  seven  to  twenty  hours. 

First   Group  Second  Group  Third  Group 

Use  of  charts  Compass  German 

Computation  of  altitude  True  course  Algebra 

Longitude  and  time  Latitude  Planimetry 

Lunar  distances  Latitude  from  stars  Stereometry 

Position  by  two  altitudes  Position  by  dead  reckoning  Plane  trigonometry 

Variation  of  compass       Winds  and  currents  Spherical   trigonometry 

Signals  Log  book  Physics 
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In  the  first  group  all  problems  must  be  correct;  but  four  out 
of  each  of  the  other  groups  are  sufficient. 

The  amount  of  pure  mathematics  needed  is  merely  algebra, 
geometry,  and  trigonometry ;  but  students  entering  a  school  of 
navigation  have  been  out  of  school  so  long  that  they  require 
much  review  of  elementary  principles.  They  have  also  devel- 
oped habits  of  concrete  thought  which  make  abstract  concep- 
tions hard  for  them  to  grasp ;  therefore  the  work  is  limited 
to  mere  preparation  for  the  examinations.  Then,  too,  the 
examinations  themselves  have  followed  a  stereotyped  plan  so 
that  the  candidate  knows  just  what  sort  of  problems  to  expect. 
This  also  prevents  any  broadening  of  methods  in  the  mathematics 
work.  Some  changes  in  the  requirements  or  methods  of  the 
examinations  might  well  be  instituted  in  order  to  give  a  broader 
training.  The  requests  for  post-graduate  courses,  made  by  many 
who  feel  their  deficiencies,  and  the  training-ships  of  the  North 
German  Lloyd  are  influences  in  the  right  direction. 

The  method  of  selecting  teachers  also  needs  to  be  changed. 
At  present  there  are  two  classes  of  teachers, — those  who  have 
much  nautical  experience  but  little  education,  and  those  who 
have  a  thorough  education  but  little  nautical  experience.  A 
course  should  be  arranged  so  that  a  prospective  teacher  may 
acquire  both  education  and  experience.  Then,  too,  the  system 
of  appointment  and  promotion  is  such  that  the  teachers  in  these 
higher  schools  of  navigation  are  more  than  sixty  years  old.  This 
gives  an  undue  conservatism  to  their  influence. 

The  system  of  examinations  has  been  very  beneficial  in  bring- 
ing seamanship  up  to  a  high  standard,  and  the  schools  of  navi- 
gation have  done  well  in  handling  the  material  which  comes  to 
them ;  but  many  changes  will  soon  be  necessary.  Modern  inven- 
tions are  making  navigation  into  a  new  science  and  removing 
the  need  for  many  of  the  former  methods.  The  schools  should 
keep  abreast  of  this  progress. 


CHAPTER  XII 

COMMERCIAL  PROBLEMS  IN  THE  HIGHER  SCHOOLS 

OF  GERMANY 

W.   F.  Enteman 

In  this  review  of  a  report  on  the  "  Commercial  Problems  in 
the  Mathematical  Instruction  of  the  Higher  Schools,"1  will  be 
found,  as  in  the  original  publication,  (a)  some  discussion  of  the 
field  of  commercial  problems,  (b)  a  brief  review  of  text-books, 
both  old  and  new,  (c)  a  discussion  of  the  important  aids  in 
teaching  the  subject,  and  (d)  some  general  conclusions.  One 
of  the  aims  of  the  report  is  to  call  attention  to  the  cause  for 
the  existence  of  commercial  problems  in  the  mathematical  in- 
struction in  Germany. 

The  German  Minister  of  Education  has  said,  "  Not  book 
knowledge  but  understanding  of  life  is  desired."  Shall  the 
schools  tackle  the  question?  Those  who  believe  the  object  of 
schools  is  the  education  of  young  men  for  citizenship  answer  in 
the  affirmative ;  those  who  believe  the  school  is  for  the  intellectual 
only  answer  in  the  negative.  In  the  opinion  of  Dr.  Timerding 
commercial  problems  have  a  meaning  from  either  standpoint, 
and  in  support  of  this  view  he  makes  the  following  statements. 

(i)  The  calculations  of  practical  problems  have  the  same 
psychological  value  as  the  calculations  of  long  tedious  problems 
that  have  no  bearing  on  life. 

(2)  Proofs  for  the  mathematical  formulas  needed  develop  the 
formal  side. 

(3)  Mathematics  is  as  valuable  considered  as  a  useful  tool  as 
when  it  is  looked  upon  merely  as  an  intellectual  product. 

(4)  Satisfaction  is  derived  from  the  knowledge  of  the  adapta- 
bility of  abstract  formulas. 


1  Die    Kaufmannischen    Aufgaben    im    Mathematischen    Unterricht    der 
Hoheren  Schulen,  von  Dr.  H.  E.  Timerding,  Leipzig  und  Berlin,  igri. 
78  [144 
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There  is  no  definite  standard  imposed  on  the  text-books  as  to 
the  amount  of  work  to  be  devoted  to  commercial  problems 
or  as  to  the  different  topics  to  be  treated.  The  personality  of 
the  teacher  is  the  important  factor  in  determining  this  amount. 
He  can  give  flesh  and  blood  to  the  framework  by  securing  local 
problems  of  vital  interest,  or  he  can  make  flimsy  the  work  of 
the  best  text-book.  In  arranging  a  course  of  study,  a  scientific 
method  should  be  followed  and  not  a  whimsical  one.  It  is  not 
a  simple  matter  to  correlate  the  theory  and  practical  applications 
of  any  science  in  teaching,  and  this  is  especially  true  with  regard 
to  mathematical  instruction.  Commercial  arithmetic,  for  exam- 
ple, must  be  treated  with  theoretical  arithmetic  as  heretofore, 
and  as  a  separate  subject,  but  a  far  more  definite  method  must 
be  worked  out. 

The  condition  of  the  work  rather  than  the  manner  of  instruc- 
tion is  the  main  topic  considered  in  this  report  and  the  following 
points  are  emphasized : 

(1)  That  it  is  possible  to  make  a  collection  of  scientific  prob- 
lems based  upon  practical  knowledge. 

(2)  That  the  empty  formalism  of  problems  must  be  discour- 
aged. 

Review  of  the  Field  of  Commercial  Problems 

For  a  general  view  of  the  field  from  which  problems  may 
be  drawn  we  must  consider  the  forms  of  our  commercial  activity 
in  general.  There  are  two  of  these  general  forms :  ( 1 )  Traffic 
in  Goods,  and  (2)  Traffic  in  Money.  The  tradesman  is  espe- 
cially concerned  with  the  first,  the  banker  with  the  second.  The 
tradesman  must  be  able  to  find  a  suitable  sale  price  for  an  article 
when  the  cost  price  is  given,  or,  if  he  has  a  fixed  sale  price,  he 
must  find  a  suitable  cost  price  in  order  that  he  may  make  a 
certain  profit.  The  subject  of  alligation  is  applicable  to  problems 
in  this  first  field.  It  is  taught  in  the  general  schools,  and  usually 
in  connection  with  linear  equations.  It  treats  of  the  proportions 
in  which  goods  can  be  mixed  for  pleasant  taste  or  for  cheap- 
ness, as,  for  instance,  different  grades  of  tea,  coffee,  wine,  etc. 
The  fundamental  principle  is  simple ;  namely,  that  the  total  cost 
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of  a  quantity  of  mixture  must  equal  the  cost  of  its  separate  con- 
stituents.    The  formula 

m1  px  +  m,  p2  +  m3  p3  +.     .     .     . 

P  = 

ml  +  m2  +  m3  +.     .     .     . 

in  which  m,,  m2,  m3,  ....  stand  for  amounts,  and  p1(  p2, 
p3,  .  .  .  .  stand  for  price,  can  be  used  if  the  price  of  a 
mixture  is  to  be  found  when  the  price  and  amounts  of  its  con- 
stituents are  given ;  or  if  there  are  only  two  constituents  to  be 
used,  the  quantity  of  one  of  them  being  given  to  find  the  quan- 
tity of  other  that  will  give  a  mixture  worth  a  certain  price.  For 
an  illustration  see  Feller  and  Odermann,  "  Das  Ganze  der  kauf- 
mannischen  Arithmetik,"  Leipzig,  1908.  Another  use  for  alliga- 
tion is  in  the  solution  of  problems  on  the  coinage  of  money.  It 
may  be  used  to  find  the  value  of  a  known  mixture  of  metal  of 
which  certain  coins  are  composed,  or  the  weight  of  a  certain  kind 
of  precious  metal  which  is  to  be  mixed  with  a  known  weight  of 
another  metal  to  obtain  a  required  mixture.  Also  it  can  be  used 
to  find  the  proportion  of  alloy  and  metal  for  the  standard  coins, 
or  to  find  the  real  value  of  money  when  the  constituent  parts 
are  given.  This  is  treated  rather  superficially  in  the  general 
schools.1 

The  calculations  which  have  to  do  with  money  are  in  general 
of  greater  worth  and  interest  to  the  schools  than  any  others. 
We  can  divide  this  subject  into  two  parts:  Primary  Calculation, 
as  in  the  case  of  simple  interest;  Higher  Calculation,  as  in  the 
case  of  compound  interest  and  the  more  advanced  work  in  simple 
interest. 

Under  Primary  Calculation  may  be  placed : 

(a)  Percentage,  with  the  important  formula  (1)  p  =  br. 

(b)  Interest,  the  fundamental  formula  of  which  is  (2)  I  = 
prt. 

For  convenience  in  account  current  the  interest  rate  is  reduced 
to  a  rate  per  day.  If  tlf  t2,  t3  .  .  .  indicates  the  time  in  days, 
and  alt  a2,  a3 the  deposits  which  lie  in  the  bank  up 


1  The  extensive  use  of  alligation  in  Germany  is  one  of  the  surprises 
that  greet  the  American  student.  There  is  at  present  a  little  effort 
to  revive  the  study  in  the  United  States,  but  its  value  seems  very  slight 
and  the  chance  of  its  introduction  in  the  schools  is  rather  remote. 
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to  the  time  when  the  account  is  closed,  we  have  the  following 
formula : 

(3)  I=(a1t1  +  a2to  +  a3t3+ )q,  in  which  q  = 

.    This  method  of  calculating  interest  is  called  the  progressive 

360 

method.     If  the  accounts  are  closed  every  half  year,  the  follow- 
ing formula  is  used : 

(4)  1=  [(ai  +  ao  +  ag  .  .   .   .  )i8o  —  a^iSo  —  tx)  —  a2(i8o  — 

t2)  —  .    .    •    -]q. 

The  method  of  calculating  interest  by  this  formula  is  known 
as  the  retrograde  method.  Another  formula  often  used  in  de- 
termining interest  is : 

(5)1=  [*i (tx  - 12)  +  (a,  +  a2)  (t2  - 13)  +  (ax  +  a,  +  a3)  (t3  - 
t4)+   .    .    .    .    .]q. 

(c)  Discount. 

(6)  A  =  a(i  +  rt).  This  is  called  the  Hoffmann  discount 
formula  (1731). 

(7)  2!  =  A  (1  — rt).  This  is  called  the  Carpzo  discount 
formula  (1734).  These  two  correspond  to  our  formulas  for  true 
discount  and  bank  discount.  In  7,  a'  is  an  approximate  value 
for  a  when  rt  is  a  small  fraction. 

(d)  Equation  of  Payments. 

3.^1  j     1     SoLo  ~i~  3-oTi     [       .... 
d.j  ~r  3-2  "  1    H3  ~j~ 

(e)  Partnership.  This  has  to  deal  with  the  distribution  of  a 
certain  profit  among  a  given  number  of  partners  according  to 
a  given  ratio.    If  A  represents  the  amount  that  is  to  be  divided, 

c15c2,c3 the    given    ratio,   and   A3,A2,A3   ....  the 

amount  that  each  should  receive,  we  have  the  formula 

cxA  c0A 

(9)  A,  =  ,AS=    "  

*-1      \     v«2  ~1        •       •       •  Cj      I      C2  ~t~*      .... 

Under  Higher  Calculation  may  be  placed: 

(a)   Compound  interest,  the  fundamental  formula  of  which  is 

(10)  A  =  p(i+r)t. 

The  next  formula  is  especially  interesting  when  n  becomes 
indefinitely  large  and  the  interest  is  constantly  due  and  constantly 
added  to  the  capital.    Here  we  may  use  instead  of 


(11)  A  =  p(.i+L)    >A  =  p 


erlt 
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If  this  is  compared  with   (10)  we  have 

r'  =  nat  log  (1  +  r), 
which  may  be  developed  into  the  series 

r'  =  r[i--  +-  —  -  + 

234 
This  last  formula  was  introduced  by  Jacob  Bernoulli  in   1690. 

(b)  Calculation  of  Income  or  Revenue.  The  payment  of  a 
debt  through  annual  payments  and  the  fixing  of  allotment  for 
the  payment  of  a  loan  may  be  put  under  this  subject,  and  the 
following  formula  for  solving  such  problems  is  given. 

(12)    S  =  s(i+q  +  q2  +  q34J +qt'~1), 

where  q  =  I  +  r.     This  formula  is  usually  written  as  follows : 

which  is  a  familiar  formula  in  geometric  progression. 

From  the  calculation  of  final  S  of  an  income  follows  directly 
the  calculation  of  the  cash  value  B,  we  have 

(14)  B  =  Sq-t,orB  =  s-qt-1 

qt  (q  —  1) 

We  can  also  find  the  natural  earnings  or  increment  if  we  assume, 
instead  of  separate  income  payments  which  follow  at  regular 
intervals,  a  continuous  payment.  There  falls  by  this  process 
upon  the  time  element  dt  an  infinitely  small  value  8  dt  and  the 
cash  value  of  income  will,  if  payment  is  for  the  period  t0  to  t,, 
be  expressed  by  the  integral 

(15)  B  =  f  ^T^s  dt  =  Afe-^o  -e  -  "*\ 

J   0 
Instead  of  a  constant  stream  of  income,  a  variable  one  may  be 
used  in  which  8  is  a  function  of  the  time  and  we  must  write 
S(t).     Then  we  have 

(16)  B=   1  e— rIt  S(t)  dt 

(c)  Insurance. 

Review  of  Text-books 

It  is  a  great  task  to  review  all  the  works  on  commercial  arith- 
metic, since  every  arithmetic  takes  up  at  least  something  on  the 
subject.  Only  a  few  of  the  most  important  works  can  be  men- 
tioned at  this  time. 
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Martus  (1903)  "Mathematical  Problems  for  the  Upper 
Classes."  Besides  interest  and  partnership  problems,  there  are 
other  problems  which  deal  with  time  in  relation  to  money  cal- 
culation. As  an  illustration  of  a  problem  with  an  incorrect 
result  the  following  may  be  given  from  this  book : 

How  much  must  a  man  30  years  of  age  deposit  in  a  bank 
annually  until  he  is  65  years  of  age  in  order  that  he  may  receive 
3,000  Marks  yearly  for  10  years,  if  3/2%  compound  interest  is 
allowed?  The  result  given  is  393  Marks,  but  no  consideration 
is  given  to  the  fact  that  the  man  may  die  before  he  is  75  years 
of  age.  The  correct  result  is  162  Marks.  '  Why  permit  a 
problem  with  an  incorrect  result  ?  "  is  the  comment  of  the  author. 

Bardy's  "Arithmetic"  (new  edition,  1910).  This  gives  real 
problems  only  in  compound  interest  and  calculations  on  income, 
and  rather  more  work  of  this  kind  than  necessary. 

Miiller  and  Kutnewsky  have  a  book  with  complete  tables  in 
insurance.  This  enables  the  teacher  to  choose  problems  to  suit 
himself  and  the  needs  of  the  class. 

A.  Schiilke  (1906)  has  a  text  that  covers  many  topics.  The 
applications  of  the  commercial  problems  are  very  accurate 
throughout.  Life  insurance  problems  are  given  and  a  general 
formula  is  stated,  but  not  a  single  example  under  this  formula 
is  given.  Lottery  problems  are  treated  very  fully,  a  feature  that 
is  practical  in  Europe  although  happily  obsolete  here.  In  spite 
of  some  defects,  this  seems  to  be  the  best  book  examined.  The 
problems  are  taken  from  real  life. 

Schulz  and  Pahl  (1906)  are  the  authors  of  a  book  which  is 
in  many  respects  the  opposite  of  the  one  just  reviewed.  Com- 
pound interest  and  investment  problems  are  very  few.  Mor- 
tality problems  and  savings  bank  problems  are  given,  but  no  life 
insurance  problems  appear. 

A  Bavarian  text-book  by  Hoffman  (1892)  has  much  that  is 
commendable.     Life  insurance  is  treated  briefly  but  skillfully. 

In  general  these  new  books  make  an  effort  to  obtain  problems 
from  the  experience  of  the  citizens  and  to  place  before  the 
student  statements  that  will  give  him  sound  and  rational  notions 
on  the  subject.  It  is  difficult  to  find  texts  to  supplement  the 
work  in  commercial  arithmetic.     Feller  and   Odermann  have  a 
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book  that  is  well  written  but  it  is  not  one  that  can  be  given  to 
the  pupils. 

Thaer  and  Rouwolf  (1911)  treat  commercial  problems  in  an 
abbreviated  form. 

Moritz  Cantor's  "  Political  Arithmetic  "  is  a  small  book,  but 
a  very  good  one.  Dr.  Timerding  makes  the  following  comment 
on  this  work :  "  In  the  work  of  selecting  problems  a  word  of 
caution  may  be  necessary.  There  is  danger  that  this  attempt 
to  select  interesting  problems  for  the  student  may  be  carried 
too  far.  Cantor  is  whimsical,  being  inclined  to  skip  about,  and 
may  not  always  want  what  is  best." 

The  so-called  story  problems  fall  into  two  classes :  ( 1 )  real ; 
(2)  unreal  or  fanciful.  If  only  formal  training  is  desired,  the 
latter  class  of  problems  with  their  usual  rules  is  successful  with 
young  minds.  If,  on  the  other  hand,  immediate  practical  instruc- 
tion is  the  aim,  real  problems  are  necessary.  In  the  old  books 
the  unreal  problems  were  separated  from  the  others.  Some  of 
these  problems  which  appear  to-day  in  our  texts  are  of  great  age ; 
and  the  origin  of  many  can  be  traced  to  Egypt,  India,  Greece 
and  China.  The  following  is  an  example  of  an  old  Egyptian 
problem.  How  many  pigeons  are  on  a  ten-round  ladder,  if  there 
is  one  on  the  first  round,  two  on  the  second,  four  on  the  third, 
etc.?  The  charm  is  in  the  result  that  there  would  be  512  pigeons 
on  the  last  round. 

Some  of  the  fairy  problems  are  so  old  that  no  one  knows 
where  they  came  from.  The  following  was  taken  from  a  book 
which  appeared  in  1494 :  On  the  top  of  a  tree,  which  is  60  ells 
high,  sits  a  mouse  and  on  the  ground  beneath  the  tree  is  a  cat. 
The  mouse  climbs  down  £  ell  each  day  and  climbs  up  ^  ell  each 
night.  The  cat  climbs  up  1  ell  each  day  and  climbs  down  £  ell 
each  night.  The  tree  grows  £  ell  each  day  and  shrinks  £  ell 
each  night.  When  will  the  cat  reach  the  mouse  and  how  high 
will  the  tree  be  at  that  time  ? 

In  the  works  of  Paciuolo  (1494)  we  first  find  interest  cal- 
culation.1 The  calculation  of  interest  by  means  of  the  linear 
equation  is  given  in  a  work  of  the  Renaissance  period,  and  in 
1600  appears  in  an  arithmetic.     Stevin  in  1582  gave  an  interest 

1  This  is  not  true,  for  such  work  appears  in  a  number  of  books  pub- 
lished before  1494. 
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table;  Jost  Biirgi  introduced  some  calculations  with  decimal  frac- 
tions ;x  Insurance  appeared  during  the  seventeenth  century ;  Hal- 
ley,  in  1693,  for  the  first  time  found  the  present  worth  of  an 
annuity  based  upon  mortality  tables.  The  leading  features  of 
Commercial  Arithmetic  began  to  develop  in  the  eighteenth  cen- 
tury. Halcke,  in  1719,  published  his  "  Sweet  Meat  Thoughts," 
much  of  the  work  being  in  verse.  Many  works  appeared  at  this 
time,  and  among  the  number  may  be  mentioned  those  of  Claus- 
berg  (1732)  and  Biisch  (1769). 

About  the  beginning  of  the  nineteenth  century  the  subject  was 
taken  up  in  the  higher  schools  and  the  cultural  side  was  empha- 
sized. Lately  the  idea  of  money  making  has  brought  the 
practical  side  forward.  The  formal  side  has  much  worth,  the 
advantage  of  which  may  be  seen  if  we  view  it  from  problems 
which  are  not  merely  fanciful.  It  seems  wrong  to  propose  ques- 
tions which  in  practice  are  meaningless.  The  writer  of  this 
report  says  that  he  is  not  opposed  to  the  formal  character  of 
problems  if  the  aim  of  each  problem  can  be  made  clear.  A  good 
example  of  the  above  type  is  one  from  Euler  which  results  in  an 
equation  of  the  third  degree  with  three  positive,  integral  roots, 
namely  7,  8  and  10.  We  can  understand  the  problem  better  if  we 
write  the  equation  in  the  following  form : 

(x  — 7)  (x  — 8)  (x— io)=o, 

or    (8240 +  4OX2) — —  iox2  =  224. 
100 

The  problem  given  is  this :  There  were  x  persons  engaged  in 
a  certain  business  and  to  their  joint  capital  of  8,240  Marks  each 
added  40X  Marks.  Their  profits  amounted  to  x  per  cent,  and  of 
this  profit  each  took  iox  Marks  and  then  there  remained  224 
Marks.  It  is  required  to  find  x.  The  interest  in  this  problem 
lies  in  the  fact  that  there  are  three  solutions. 

Another  good  example,  if  considered  from  the  formula  stand- 
point, is  the  following:  Three  brothers  inherit  45,500  Marks. 
The  one  that  received  the  least  amount  gave  -£%,  the  one  that  re- 
ceived the  most  gave  \,  the  third  gave  \  to  a  charitable  institu- 
tion, after  which  they  all  had  the  same.     How  much  did  each 


1  This  is  a  superficial  statement,  not  to  be  taken  seriously. 
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receive  ?  The  problem  sets  forth  a  generosity  not  found  in  com- 
mon life. 

The  following  problem  from  Schiilke  is  an  excellent  one : 
Two  persons  take  out  life  insurance.  Each  pays  100  Marks 
yearly,  one  for  30  years  and  the  other  for  10  years.  Would  it 
be  the  same  for  the  company  if  each  paid  for  20  years? 

In  compound  interest,  neither  the  time  nor  the  rate  is  ever 
unknown,  nor  is  it  practical  to  count  the  interest  for  more  than 
10  years  or  for  such  rates  as  33-%  or  4-^%. 

Aids 

The  principal  thing  to  be  emphasized  in  the  treatment  of 
commercial  problems  is  simple  numerical  calculation.  Calcula- 
tion is  the  backbone  of  the  arithmetic  course  of  study  just  as 
proof  is  that  of  geometry.  The  defective  preparation  of  pupils 
in  the  higher  schools  in  practical  calculation  is  a  decided  fault. 
Some  of  the  things  which  might  be  mentioned  as  an  aid  in  the 
presentation  of  commercial  problems  are : 

(  1)  Graphic  representation.  Often  the  meaning  of  a  problem 
as  well  as  the  meaning  of  the  result  can  be  made  clear  by  a 
drawing.  Some  of  the  means  of  representation  are  very  old. 
From  the  works  of  Leonardo  of  Pisa  we  find  a  problem  involv- 
ing proportion,  the  solution  of  which  is  represented  by  lines. 

(2)  Slide  rule.  Next  to  graphic  aids  the  slide  rule  is  of 
greatest  value  to  the  engineer.  It  is  not  generally  used  in  con- 
nection with  commercial  problems. 

(3)  Logarithmic  tables  and  logarithmic  curves. 

(4)  Formula.  The  formula  is  perhaps  rated  too  high.  It  is 
not  of  so  much  importance  in  commercial  as  in  technical  arith- 
metic. 

1  5 )  Simple  illustrations  to  explain  the  solution  of  a  problem. 
The  following  taken  from  Findeisen-Clausen's  "  Examples  and 
Problems  for  Instruction  in  Commercial  Calculations  "  (Leipzig, 
1905)  will  explain  the  above.  If  we  have  a  problem  in  which 
we  are  to  find  the  amount  of  a  note  due  at  some  future  time 
and  also  to  change  from  one  standard  to  another,  we  might  use 
a  river  as  an  illustration.     The  two  banks  will  correspond  to  the 
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two  standards.  The  flowing  of  the  water  will  correspond  to  the 
passing  of  the  time.  The  crossing  of  the  river  corresponds  to 
the  changing  from  one  standard  to  the  other.  As  there  are  two 
ways  of  going  from  a  point  on  one  side  of  the  river  to  a  point 
farther  down  the  river  and  on  the  opposite  side,  so  there  are  two 
ways  of  solving  the  given  problem.  A  person  can  go  directly 
across  the  river  and  then  go  to  the  other  point  or  he  may  go 
down  the  river  to  a  point  directly  opposite  the  other  point  and 
then  cross.  Likewise  in  solving  tire  problem,  we  may  change 
from  one  standard  to  the  other  and  then  calculate  the  amount, 
or  we  may  calculate  the  amount  first  and  then  change  from  the 
given  standard  to  the  other  standard.  Also  the  formulas  re- 
lating to  mixtures  and  alloys  are  analogous  to  the  one  relating 
to  the  center  of  gravity.  The  separate  articles  correspond  to 
the  different  points,  and  the  different  prices  to  the  different  dis- 
tances. Equation  of  payments  could  also  be  used  with  the 
formula  for  the  center  of  gravity.  The  different  amounts  cor- 
respond to  the  different  points,  and  the  periods  of  time  to  the 
distances. 

(6)  Graphs.  The  graphic  method  leads  only  to  an  approxi- 
mate result,  but  solutions  involving  several  decimal  places 
have  no  place  in  reality.  The  graph  has  already  won  recogni- 
tion in  the  schools,  and  if  millimeter  paper  is  used,  sufficiently 
accurate  results  can  be  obtained.  We  might  distinguish  two  dif- 
ferent methods. 

(a)  Graphic  statistics.  In  this  case  we  construct  a  curve  to 
show  at  a  glance  the  general  inference  to  be  drawn  from  a  set  of 
statistics.  As  an  illustration  we  could  have  a  curve  showing  the 
number  of  people  out  of  1,000,  say,  that  die  at  the  different 
ages.  This  curve  starts  at  a  considerable  distance  from  the 
abscissa  and  very  irregularly  approaches  the  abscissa  which  it 
finally  reaches. 

(b)  Graphic  calculation.  If  we  have  given  a  curve  constructed 
from  statistics,  as  in  the  example  under  (a),  or  from  a  tabula- 
tion of  the  results  of  experiments,  we  can  obtain  the  value  for 
any  abscissa  directly  from  the  curve  without  referring  back  to 
the  tables,  and  can  easily  interpolate  values  not  given   in  the 
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tables.  A  graphic  table  may  be  used  in  connection  with  arbi- 
trated exchange.  It  may  be  shown  easily  and  quickly  whether 
it  would  be  better  to  send  directly  to  another  city  or  to  send 
through  a  third  place. 

Conclusion 

We  have  seen  that  there  are  two  opposing  views  in  regard 
to  the  study  of  commercial  subjects.  The  advocates  of  the 
one  view  demand  the  consideration  of  practical  claims  and 
simple  correctness  of  the  problems,  with  everything  in  harmony 
with  actual  business  transactions.  The  others  claim  that  it  is 
wrong  to  emphasize  excessively  business  practice,  as  against 
theory,  and  to  permit  this  to  interfere  with  a  scientific  treatment 
of  the  subject. 

We  should  not  endeavor  to  make  the  pupil  an  accomplished 
merchant ;  he  should  only  be  expected  to  acquire  some  knowl- 
edge of  the  fundamental  principles  of  commercial  transactions. 
It  is  not  necessary  that  he  should  know  all  of  the  technical  terms 
and  all  of  the  finer  details  connected  with  commercial  calcula- 
tions. We  should  seek  to  impart  only  a  sound  practical  knowl- 
edge through  simple  problems  which  are  suitable  from  the  stand- 
point of  the  pupil. 

The  real  problems  should  be  separated  from  the  unreal  so 
that  the  pupil  may  know  which  kind  he  is  working  with.  The 
aim  of  unreal  problems  is  to  arouse  the  play  instinct  of  the 
young  mind  and  thus  to  animate  his  study  of  mathematics  and 
in  this  they  play  an  important  part.  The  result  at  which  they 
aim  is  formal.  The  pupil  learns  from  amusing  and  interest- 
ing problems  a  new  mathematical  process  or  finds  a  new  ap- 
plication for  a  process  of  calculation  already  learned.  On  the 
other  hand,  the  real  problem  leads  him  to  a  simple  problem  full 
of  meaning.  It  gives  him  a  moment  of  real  life.  It  shows  him 
how  the  things  he  learns  in  school  can  be  applied  to  things  out- 
side. It  is  placing  this  directly  before  him  that  binds  school 
and  life  together. 

From  this  report,  we  might  draw  the  following  conclusions : 

(1)  There  is  no  definite  course  of  study  in  commercial  arith- 
metic in  the  higher  schools  of  Germany. 
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(2)  The  subject  of  alligation  is  considered  to  be  important, 
although  in  this  report  only  the  simpler  cases  were  mentioned. 

(3)  The  formula  is  used  in  the  solution  of  problems  to  a 
much  greater  extent  than  is  done  in  this  country. 

(4)  The  theory  underlying  certain  subjects,  as  life  insurance, 
theory  of  probabilities,  etc.,  is  considered  much  more  fully  than 
in  this  country. 

(5)  The  graph  is  used  to  a  great  extent. 

(6)  The  question  of  real  problems  is  with  them  an  unsettled 
one  just  as  it  is  with  us.  On  the  whole,  it  may  be  said  that 
the  work  that  we  in  the  United  States  are  doing  in  commercial 
arithmetic  compares  very  favorably  with  the  work  being  done 
at  present  in  Germany.  At  any  rate,  we  seem  to  have  fewer 
problems  that  are  unreal  while  pretending  to  represent  modern 
conditions. 


CHAPTER  XIII 
MATHEMATICS   IN   THE   TEXT-BOOKS   ON    PHYSICS 

Arthur  T.  French 

This  article  contains  a  brief  digest  of  a  much  more  extended 
discussion  under  the  same  title1  in  one  of  the  reports  of  the 
International  Mathematics  Commission. 

Although  Dr.  Timerding  has  written  in  the  interests  of  mathe- 
matical instruction,  it  has  not  been  his  intention  to  emphasize 
mathematics  unduly  or  to  prescribe  rules  for  the  teaching  of 
physics.  He  does,  however,  aim  to  show  that  mathematical 
problems  arise  in  the  study  of  physics  and  that  the  solution  of 
these  problems  is  necessary  for  an  understanding  of  the  physics. 
Many  of  the  difficulties  of  physics  will  be  made  easy  through 
a  reform  in  the  teaching  of  mathematics. 

Physics  instruction  ought  to  be  concrete  and  pupils  should 
perform  their  own  experiments.  In  the  lower  grades  this  in- 
struction should  be  given  without  any  mathematics.  The  in- 
troduction of  mathematics  too  early  in  the  grade  lessens  the 
interest  in  the  subject;  but  before  beginning  the  formal  study 
of  physics  the  pupil  should  have  a  fair  mastery  of  all  neces- 
sary mathematics.  How  much  that  includes  is  a  difficult  ques- 
tion to  answer,  but  in  the  beginning,  mathematics  and  physics 
should  be  independent.  In  the  majority  of  schools,  instruc- 
tion in  mathematics  and  instruction  in  physics  go  side  by 
side,  consequently  the  pupil  cannot  use  his  knowledge  of 
the  one  subject  in  the  study  of  the  other.  This  arrangement 
is  not  necessary  since  one  can  just  as  well  be  given  be- 
fore the  other.  Mathematics  ought  to  furnish  exact  concepts 
to  physics  and  physics  ought  to  furnish  problems  for  mathe- 
matics.   Thus  both  subjects  would  be  enlivened  and  strengthened. 


1  Die  Mathematik  in  den  Physikalischen  Lehrbtichern,  von  Dr.  H.  E. 
Timerding.  O.  Professor  an  der  Technischen  Hochschule  in  Braunschweig. 
Leipzig  and  Berlin,  igio. 
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It  is  not  necessary  to  weaken  mathematics  or  to  lose  the  ob- 
jectivity of  physics. 

The  physics  teacher  of  to-day  has  a  difficult  task,  because  he 
cannot  take  for  granted  that  his  pupils  possess  a  definite  amount 
of  knowledge  of  mathematics.  This  is  especially  true  in  the 
university  where  the  amount  they  do  have  varies  so  much  that 
it  is  hard  to  adapt  the  instruction  to  the  needs  of  all.  He  cannot 
cater  to  the  well-prepared  but  must  adapt  his  instruction  to  fit 
the  needs  of  the  majority.  A  reform  has  already  begun  in  the 
university,  but  it  has  not  yet  affected  the  lower  classes  to  any 
extent. 

The  discussion  which  follows  is  based  solely  upon  the  ex- 
amination of  text-books.  The  author  realizes  that  good  teach- 
ing is  as  essential  as  a  good  text,  but  an  investigation  of  the  work 
of  teachers  would  necessarily  be  very  limited.  Reports  from 
teachers  upon  the  methods  used  would  probably  confirm  the 
statements  of  the  author.  This  examination  has  been  confined 
in  general  to  the  most  popular  German  texts,  the  exceptions 
being  in  the  case  of  those  that  are  remarkable  for  any  peculiari- 
ties, regardless  of  their  popularity. 

The  problem,  then,  as  the  author  sees  it,  is  to  examine  the 
material  at  hand  to  get  the  scope  and  character  of  that  part  of 
physics  which  is  usable  in  mathematics.  The  mathematics  of 
physics  is  distinctly  geometric,  as  physical  phenomena  take  place 
in  space.  To  get  the  scope  and  character  of  the  mathematics 
which  has  grown  from  physics,  as  it  is  at  present,  we  must  first 
consider  the  historical  development  of  physics. 

Physical  problems  came  first  and  the  mathematical  treatment 
had  to  be  sought ;  but  this  mathematical  development  was  prac- 
tically finished  when  physics  texts  began  to  be  written.  In  this 
development  has  physics  had  any  influence  on  modern  mathe- 
matical methods,  or  has  mathematics  vitally  influenced  physics 
or  physics  instruction?  What  was  the  origin  of  present  mathe- 
matical methods  in  physics?  Where  did  they  come  from,  and 
what  was  physics  before  this  time  ?  These  are  some  of  the  ques- 
tions to  be  answered. 

The  development  of  the  phrysics  texts  along  mathematical  lines 
begins  with  the  seventeenth  century.     Physics  ceased  to  be  a 
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branch  of  Aristotelian  philosophy  and  became  a  branch  of  nat- 
ural philosophy  with  Galileo.  The  physical  text-book  originated 
with  Descartes,  an  opponent  of  Galileo's  ideas.  One  of  the 
earliest  texts  was  published  in  1672  in  Amsterdam,  by  Rohault. 
Both  Rohault  and  Descartes  treated  the  subject  quite  fantastically. 

The  mathematics  of  those  days  was  only  a  methodical  dis- 
cipline, and  was  first  used  as  a  dominant  method  in  physics  by 
Newton.  Newton's  "  Mathematical  Principles  of  Natural  Phil- 
osophy "  was  due,  however,  in  a  considerable  measure,  to  Des- 
cartes. The  first  result  of  Newton's  influence  was  a  book  written 
in  1 72 1  by  Gravesande,  "  Physices  Elementa  Mathematica  Ex- 
periments Confirmata,"  published  in  Leiden.  Gravesande  in 
this  work  states  that  physics  belongs  to  mathematics.  In  1725, 
at  London,  Desaguliers  published  his  "  Course  of  Experiments 
in  Philosophy  "  as  a  result  of  Newton's  influence  and  lectures. 
Desaguliers  declared  that  physics  without  observation  and  ex- 
periment is  useless,  but  that  we  must  bring  geometry  and  arith- 
metic to  our  aid  unless  we  wish  these  observations  and 
experiments  to  be  pure  guesswork.  To  become  a  physicist  one 
must  know  mathematics,  although  Newton's  principles  can  be 
imparted  to  the  general  public  without  it.  This  is  in  accord 
with  the  ideas  of  modern  teachers. 

In  Segner's  "  Introduction  to  Natural  Philosophy,"  published 
at  Gottingen  in  1746,  stress  is  laid  on  geometry,  which  the  author 
declares  to  be  the  foundation  of  all  natural  science,  although 
the  more  difficult  and  less  known  principles  of  the  subject  may 
be  avoided.  Arithmetic  may  sometimes  be  used  in  place  of 
geometry. 

The  mathematical  ideal  pervaded  the  natural  philosophy  of 
the  eighteenth  century.  A  certain  group  of  scholars,  however, 
worked  along  quite  different  lines  from  the  rest  and  assumed 
an  attitude  of  dilettanteism.  The  work  of  this  group  was  signifi- 
cant, as  it  paralleled  the  dawn  of  the  modern  conception  of 
electricity  and  magnetism  which  completely  revolutionized  the 
methods  of  physical  instruction.  Thus  we  find  that  after  a  long 
dominion  of  the  mathematical  method,  the  inductive  experimental 
method  came  into  the  foreground.  The  theory  of  electricity  was 
not  taken  up  in  texts  until  its  susceptibility  to  mathematical  treat- 
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ment  seemed  certain ;  but  professional  men  were  inclined  to 
regard  it  as  play  rather  than  an  earnest  science. 

The  first  part  of  the  nineteenth  century  saw  many  new  texts. 
Gottfried  Fischer's  "  Lehrbuch  der  Mechanischen  Naturlehre," 
published  in  1805,  is  the  basis  for  many  of  our  modern  texts. 
It  was  not  used  to  any  extent  in  Germany,  but  it  was  translated 
into  French  and  became  a  very  popular  text  with  the  French 
people. 

It  is  interesting  to  consider  the  origin,  growth,  and  methods 
of  the  text-books  in  physics.  A  text-book  is  the  outgrowth  of 
a  definite  need  in  teaching,  and  this  need  is  especially  great  in 
physics.  As  the  teaching  of  physics  begins  in  the  lower  grades 
and  is  carried  into  the  university,  the  number  of  texts  on  this 
subject  increases  with  little  improvement  in  quality. 

Certain  characteristics  are  common  to  all, — conservatism, 
poor  diagrams  and  pictures,  and  lack  of  graphic  work. 
Conservatism  arises  from  the  fact  that  many  teachers  aim  to 
teach  the  subject  just  as  it  was  taught  to  them.  They  try  to 
adapt  new  material  to  old  methods,  and  prefer  a  text  that  clings 
to  the  old  traditions  and  resembles  as  nearly  as  possible  the  one 
they  used.  The  teacher  also  prefers  a  text  that  makes  the  in- 
struction as  easy  as  possible.  This  is  especially  true  in  the 
university,  where  the  lecture  method  is  used  and  where  the  aver- 
age student  may  not  be  helped  at  home.  For  this  reason,  a  text 
is  apt  to  have  a  long  lease  of  life.  The  Muller-Pouillet  text  is 
a  good  illustration.  It  is  sixty  years  old,  and  is  taken  from 
another  eighty  years  old,  although  it  has  been  revised.  Those 
books  that  are  not  original  are  most  successful ;  a  writer  cannot 
afford  to  introduce  too  many  novelties.  Mach's  book  is  a  fine 
original  text,  but  it  has  not  been  a  success  largely  for  this  reason. 

Another  reason  for  the  obstinate  holding  to  the  old  ideas  is 
that  the  amount  of  matter  to  be  treated  is  so  enormous  that  a 
text  cannot  be  written  from  memory,  so  that  the  writers  must 
depend  on  former  texts  as  a  source  of  material  and  as  a  model. 
Many  texts  have  been  written  in  this  way  without  much  thought 
being  put  upon  the  work.  However,  the  present  tendency  seems 
to  indicate  a  change  for  the  better. 

Another  fault  common  to  physics  texts  is  their  treatment  of 
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the  problems  involving  the  calculus.  The  introduction  of  the 
conceptions  of  velocity  marks  the  critical  point  in  the  text-book, 
because  it  involves  the  idea  of  the  infinitesimal.  Differential 
calculus  is  the  only  sound  basis  for  a  conception  of  velocity, 
although  this  concept  may  be  presented  without  its  aid.  In 
fact,  this  concept  may  be  easily  given  to  the  ordinary  student 
of  physics.  One  may  conceive  of  non-uniform  velocity,  but  it 
cannot  be  fully  comprehended  without  the  idea  of  limits.  In 
the  newer  books  which,  on  principle,  avoid  any  such  introduc- 
tion, the  laws  of  gravity  are  presented  in  the  form  of  an  em- 
pirical formula  obtained  by  Atwood's  machine ;  Cruger,  for 
example,  does  this.  Mach  gives  an  abridged  empirical  table 
which  is  worked  out  in  detail  in  his  latest  book. 

Inaccuracy  in  drawings  and  illustrations  is  another  char- 
acteristic of  the  texts.  These  are  of  great  importance  mathe- 
matically, as  may  be  shown  by  a  consideration  of  the  kinds 
usually  shown  in  texts.  The  first  thing  considered  by  the  text- 
book writer  is  the  expense,  and  this  has  led  to  the  use  of  many 
poor  drawings  and  many  illustrations  so  old  as  to  have  no  value 
to  the  pupil.  In  an  elementary  text  by  Koope-Husmann  there 
is  a  picture  of  a  rainbow  with  large  drops  of  water  visible. 
Gravesande  has  a  figure  of  a  steam  engine  and  of  other  machines 
over  two  hundred  years  old.  A  picture  of  a  primitive  type  of 
locomotive  was  in  use  for  over  fifty  years.  Only  in  the  very 
recent  books  are  there  any  really  new  drawings  or  pictures. 

One  method  for  improving  the  drawings  and  pictures  is  for 
a  publisher  to  have  some  very  good  cuts  and  use  the  same  in 
all  his  books.  This  is  done  by  a  house  in  Braunschweig  and  thus 
excellent  cuts  are  used  in  cheap  books.  One  objection  to  this 
plan  is  that  there  is  a  tendency  toward  their  use  for  ornamental 
purposes  in  which  case  their  significance  is  lost.  Mach  and 
Bremer  have  drawings  by  the  authors  which  are  very  poor. 
Kleiber-Karsten  have  many  drawings  to  bring  out  important 
facts,  but  they  are  of  inferior  quality.  There  are  advantages  in 
having  the  author  make  his  own  drawings  and  in  having  many 
of  them,  so  this  method  must  not  be  discarded  too  readily.  La 
Grange  boasted  of  never  having  used  a  figure  in  his  "  Elements 
of  Mechanics." 
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For  anything  that  the  teacher  himself  cannot  show,  the 
pictures  ought  to  be  good ;  for  example,  in  the  study  of 
large  machines  or  cloud  formation.  "  Schematische  "  figures 
may  be  used  in  place  of  real  figures.  This  is  the  case  when 
the  mathematical  development  is  brought  in.  This  development 
should  not  be  carried  to  a  point  where  it  will  kill  the  living  con- 
ception of  the  thing  and  make  the  pupil  think  in  mathematical 
abstractions.  These  drawings  should  be  as  simple  as  they  can 
be  made.  Properly,  every  author  of  a  text-book  should  either 
"be  a  good  draughtsman  or  should  collaborate  with  one.  It 
is  of  great  importance  that  every  drawing  shall  be  true  in  perspec- 
tive ;  otherwise  the  pupil  will  get  wrong  ideas  of  geometric  con- 
struction. For  example,  very  few  books  properly  represent  the 
sphere,  meridians  and  parallels  of  longitude.  Warburg  has  a 
false  perspective  drawing  of  a  cone  which  was  taken  from  a 
correct  drawing  in  Helmholtz.  If  the  pupil  does  not  have  exact 
pictures,  how  can  he  draw  correctly,  or  how  can  he  learn 
geometry  ? 

It  is  only  recently  that  any  importance  has  been  given  to  the 
kind  of  figures  and  pictures  in  a  text-book.  Correct  drawings 
have  a  great  educational  value,  because  the  student  is  inspired 
by  the  idea  that  there  is  a  connection  between  all  branches  of 
human  knowledge,  and  correct  drawings  enable  him  to  get  some 
idea  of  this  connection.  For  example,  accurate  drawings  of 
rays  of  light  going  into  water,  of  waves  of  sound,  and  of  the 
refraction  of  rays  of  light  in  raindrops,  give  him  ideas  of 
geometric  curves. 

Graphic  representations  are  of  an  importance  only  recently 
recognized.  Without  exaggeration,  all  important  functional  phe- 
nomena that  occur  in  nature  may  be  pictured  by  curves.  The 
graphic  representation  of  different  functions  is  one  of  our  most 
important  means  of  teaching  mathematics,  therefore  physics 
aids  greatly  in  mathematical  instruction  since  various  physical 
phenomena  lend  themselves  to  graphic  treatment.  England  is 
largely  responsible  for  the  introduction  of  the  use  of  graphic  aids 
in  instruction  in  physics.  In  Germany  to-day,  physics  and  graphic 
representations  are  so  far  apart  that  there  is  no  possibility  of 
applying  the  graph  to  physics,  although  it  was  used  in  a  treatise 
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on  natural  philosophy  nearly  fifty  years  ago.  When  we  find 
any  use  of  the  graph  it  is  in  connection  with  thermodynamics. 
The  isothermic  lines  are  generally  used  to  give  an  idea  of  tem- 
perature and  of  the  critical  point.  Clausius  was  the  first  man  in 
Germany  to  do  this  kind  of  work  and  he  has  been  very  much 
interested  in  it. 

The  paper  just  summarized  is  interesting  for  one  thing, 
namely,  we  find  the  Germans  so  far  behind  us  in  the  matter  of 
texts.  For  some  time  the  necessity  for  good  drawings  and  for 
good  illustrations  in  texts  has  been  recognized  in  this  country, 
and  to-day  we  have  many  good  texts  which  are  very  satisfactory 
in  this  respect. 

We  have  in  this  country  two  bodies  of  physicists — those  inter- 
ested in  correlating  mathematics  and  physics,  and  those  interested 
in  keeping  them  as  far  apart  as  possible ;  but  the  college  exam- 
inations settle  quite  definitely  the  type  of  work  that  must  be 
done  by  schools  that  attempt  to  prepare  for  college,  so  most 
of  our  physics  is  the  so-called  mathematical  physics.  We  will 
agree,  I  think,  that  a  sufficient  amount  of  mathematics  should 
precede  physics,  but  as  to  how  much  that  should  be  we  are 
uncertain,  as  are  the  Germans.  The  ideas  of  the  calculus  may 
be  taught  much  earlier  than  we  teach  them,  and  to-day  ele- 
mentary calculus  is  being  given  in  some  high  schools.  In  gen- 
eral, Germany  seems  to  be  doing  as  little  as  we  are  to  correlate 
closely  the  mathematics  and  the  physics  of  the  schools. 


CHAPTER  XIV 

GOVERNMENT  EXAMINATIONS  IN  PRUSSIA  AND 
THE  NORTH  GERMAN  STATES 

Cilda  Langfitt  Smith  and  Katherine  Simpson 

The  report  here  reviewed1  gives  the  important  regulations  that 
were  passed  in  regard  to  the  state  examinations  in  Prussia  and 
the  United  North  German  States  from  1810  to  1898,  and  also 
the  regulations  concerning  the  examinations  in  Braunschweig  and 
Mecklenberg.  Dr.  Lorey  shows  that  the  principal  reason  why 
Germany  has  accomplished  so  much  in  the  mathematical  field 
is  because  her  educators  early  conceived  the  idea  of  gradually 
increasing  the  mathematics  requirements  for  the  teachers,  and 
the  result  of  this  policy  is  that  the  schools  of  to-day  have  thor- 
oughly equipped  teachers  who  have  a  broader  knowledge  of  the 
subject  than  the  bare  contents  of  the  curriculum. 

The  higher  schools  of  Prussia  and  the  United  North  German 
States  were  established  many  years  before  1810.  These  higher 
schools  were  generally  founded  by  the  church  and  certain  com- 
missions. Their  teachers  were  the  clergymen  who,  while  waiting 
for  better  paid  positions,  regarded  this  as  the  most  profitable 
way  to  employ  their  time.  The  order  of  the  clergy  was  pre- 
ferred because  the  teaching  profession  at  that  time  was  con- 
sidered one  of  comparatively  low  rank. 

Two  minor  laws  in  regard  to  the  requirements  of  the  teachers 
were  passed  before  1810;  the  one  in  1718,  which  decreed  that  all 
the  teachers  in  the  German  and  Latin  schools  must  pass  an 
examination  before  a  committee,  the  other  in  1787,  which  decreed 
that  every  teacher  before  being  admitted  to  the  teaching  pro- 
fession must  hold  a  teacher's  certificate.  But  the  edict  of  1810 
was  the  first  one  which  was  really  enforced.     The  purpose  of 

1  Staatspriifung  tind  Praktische  Ausbildung  der  Mathematiker  an  den 
Hoheren  Schulen  in  Preussen  und  Einige  Norddeutschen  Staaten,  von 
Dr.  Wilhelm  Lorey,  Pro-rektor  der  Kge.  Oberrealschule  in  Minden,  191 1. 
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this  edict  was  to  prevent  incapable  teachers  from  entering  the 
teaching  profession.  It  must  be  understood  that  the  states  in 
which  this  edict  was  to  take  effect  were  divided  into  three  de- 
partments of  instruction,  i.e.,  the  departments  of  Berlin,  Breslau, 
and  Konigsburg.  The  examinations  were  held  before  commit- 
tees chosen  by  these  departments.  The  following  teachers 
were  required  to  take  the  examinations :  future  teachers  of 
the  public  schools  who  were  preparing  pupils  for  the  second 
and  third  classes  of  the  Gymnasium  and  Realschule  (which 
classes  are  the  same  as  our  sixth  and  seventh  grades  respec- 
tively) ;  teachers  who  were  planning  to  teach  in  private  schools ; 
and  teachers  of  the  public  schools  who  were  to  prepare  the  pupils 
for  entrance  to  universities.  Those  who  were  not  required  to 
take  the  examinations  were  teachers  in  the  elementary  schools 
(the  Folks-schulen  and  Biirger-schulen)  and  young  graduates 
of  the  universities,  who  were  planning  to  teach  only  for  a 
short  time.  One  can  scarcely  judge  the  standard  of  the  uni- 
versities at  this  time,  because  the  requirements,  as  outlined  in 
this  edict,  were  very  indefinite.  The  candidate  was  required  to 
have  not  only  a  general  education  but  also  a  more  thorough 
knowledge  of  history,  mathematics,  and  philosophy.  These  re- 
quirements did  not  go  into  effect,  however,  until  181 3,  as  it  was 
considered  that  it  would  take  the  universities  three  years  to 
prepare  the  candidate  for  meeting  these  requirements. 

It  was  not  until  the  ordinance  of  1831  that  a  very  definite 
statement  of  the  requirements  was  made.  These  regulations 
gave  the  candidate  the  privilege  of  taking  one  of  four  different 
examinations,  according  to  the  kind  of  position  he  desired. 

( 1 )  The  "  pro  facilitate  docendi  "  examination,  which  was  the 
most  definitely  outlined  examination  and  was  considered  the  most 
important. 

(2)  The  "  pro  loco  "  examination,  which  was  not  found  prac- 
tical and  was  not  considered  legal  after  1866. 

(3)  The  "  pro  ascensione  "  examination,  which  also  was  not 
open  to  candidates  after  1866. 

(4)  The  "  colloquia  pro  rectoratu  "  examination,  which  even 
to-day  is  one  of  the  examinations  for  which  a  candidate  may 
prepare. 
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In  order  that  a  candidate  might  take  the  "  pro  facultate 
docendi  "  examination,  it  was  necessary  that  he  have  knowledge 
of  all  subjects,  i.e.,  languages  (Greek,  German,  Latin,  French, 
and  Hebrew),  mathematics,  physics,  German  history,  geography, 
mythology,  literature  of  the  Greeks  and  Romans,  philosophy, 
pedagogy. 

Having  passed  an  unconditioned  "  facultas  docendi,"  the  can- 
didate had  the  privilege  of  teaching  in  all  classes  of  the  Gym- 
nasium, provided  he  also  showed  a  special  knowledge  of  at  least 
two  of  the  ancient  languages,  his  own  language,  mathematics, 
nature  study  (botany,  mineralogy,  chemistry,  and  zoology),  his- 
tory, and  geography.  Wishing  to  teach  mathematics  in  the  Gym- 
nasium, a  candidate,  in  order  to  meet  the  requirements  of  the 
"  facultas  docendi,"  must  have  a  thorough  knowledge  of  the 
following  subjects: 

( 1 )  Elementary  geometry  and  common  arithmetic  for  instruct- 
ing in  the  lower  classes  (which  are  the  same  as  our  fourth,  fifth, 
and  sixth  grades). 

(2)  Geometry,  including  both  plane  and  solid,  plane  trigonom- 
etry, and  common  arithmetic  for  teaching  in  the  middle  classes 
(which  correspond  to  our  seventh  and  eighth  grades,  and  the 
first  year  in  the  high  school). 

(3)  Higher  geometry,  analysis  of  infinity,  applications  of 
mathematics  to  astronomy  and  physics  (physics  and  mathematics 
being  correlated)  for  teaching  in  the  higher  classes  (which  cor- 
respond to  the  last  three  years  of  our  high  school  course). 

For  the  first  time,  one  finds  the  study  of  the  science  of  edu- 
cation emphasized.  Psychology,  logic,  and  philosophy,  including 
its  history  and  changes  since  the  time  of  Kant,  formed  an  inti- 
mate part  of  the  candidates'  studies.  Until  the  edict  of  1831 
mathematics  and  nature  study  had  been  correlated,  but  it  was 
then  decided  to  separate  the  two  subjects,  as  it  was  thought 
impossible  to  find  teachers  who  were  thoroughly  efficient  in 
both  departments.  Physics  was  considered  more  as  an  experi- 
mental study  than  a  mathematical  study.  The  candidate  was  re- 
quired to  have  a  general  knowledge  of  the  entire  subject,  to 
know  its  phenomena  in  nature  and  its  laws,  to  be  familiar  with 
the  apparatus  for  the  study  of  physics,  and  to  be  able  to  perform 
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the  ordinary  experiments  in  class.  It  was  in  this  edict  that 
drawing  was  first  emphasized. 

The  second  and  third  examinations,  i.e.,  "pro  loco"  and  "pro 
ascensione/'  were  of  minor  importance.  The  aim  of  the  "  pro 
loco  "  examination  was  to  show  the  ability  of  the  candidate  for 
certain  positions  in  special  schools.  The  "pro  ascensione"  exam- 
ination was  for  the  teacher  who  wished  to  teach  in  the  higher 
schools. 

The  fourth  examination,  i.e.,  "  colloquia  pro  rectoratu  "  was  to 
determine  whether  a  candidate  for  the  rectorship  in  the  higher 
schools  was  capable  of  filling  the  position.  In  this  the  candidate 
was  examined  partly  in  Latin  and  partly  in  German  upon 
pedagogical  and  didactic  subjects.  One  is  no  longer  in  doubt  as 
to  one  of  the  reasons  why  Germany  has  been  so  successful  in 
building  up  a  school  system  of  such  great  force,  when  he  learns 
of  the  many  requirements  of  the  rector  of  the  higher  schools 
even  as  early  as  1831. 

Each  candidate  who  took  one  of  the  regular  examinations  was 
required  to  have  six  months  of  observation  either  in  a  Gym- 
nasium or  Realschule.  The  Oberlehrers  (teachers  in  the  higher 
classes)  especially  were  very  much  dissatisfied  with  the  recent 
ordinance.  They  were  greatly  agitated  over  the  question  of 
being  allowed  to  enter  a  pedagogical  seminary,  such  a  school  as 
one  finds  in  Teachers  College,  Columbia  University,  and  have 
the  work  done  there  count  towards  a  degree. 

Regardless  of  the  fact  that  mathematics  was  gradually  develop- 
ing in  the  universities,  its  progress  in  the  Gymnasien  was  much 
slower.  It  is  a  lamentable  fact  that  Gauss  of  the  University  of 
Gottingen,  at  the  time  of  the  passing  of  the  ordinance  of  1866, 
though  doing  so  much  to  promote  pure  mathematics  at  the  Uni- 
versity, took  no  pains  to  develop  in  his  students  a  knowledge  or 
interest  in  the  mathematics  of  the  secondary  schools.  His  atti- 
tude towards  the  advancement  of  mathematics  in  the  secondary 
schools  was  the  attitude  of  most  of  the  university  professors  of 
mathematics  at  that  time.  Indeed,  the  first  examiner  for  mathe- 
matics was  not  Gauss,  but  Thibaut,  the  professor  of  philosophy 
at  the  University  of  Gottingen.  The  advancement  of  the  schools 
was  entirely  in  the  hands  of  the  classics  instructors  who  tried  to 
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retard  mathematics  as  much  as  possible.  It  was  almost  unheard 
of  at  that  time  for  a  mathematician  to  be  the  rector  of  a  higher 
school. 

The  ordinance  of  1866  was  one  for  which  the  teachers  had 
long  looked  and  hoped.  The  requirements  for  the  different 
classes  were  as  follows  : 

I.  Lowest  classes:  plane  geometry,  stereometry,  common 
arithmetic,  algebra,  and  method  of  instruction  in  arithmetic. 

II.  Middle  classes:  plane  and  solid  geometry,  plane  and 
spherical  trigonometry,  algebra  up  to  equations  of  the  third  and 
fourth  degrees,  analytic  theory  of  straight  lines  and  planes  as 
applied  to  conies,  fundamental  operations  of  the  differential  and 
integral  calculus,  and  the  main  laws  of  statics. 

III.  Higher  classes:  research  into  higher  geometry,  higher 
analysis,  and  analytic  mechanics.  This  work  was  to  be  the  basis 
for  independent  research.  The  candidate  in  mathematics  was 
required  to  be  examined  in  nature  study  (chemistry,  zoology, 
mineralogy,  and  botany).  The  candidate  in  nature  study  had 
to  meet  the  requirements  in  the  mathematics  of  the  middle  classes. 
The  main  point  emphasized  in  this  edict  was  that  the  candidate 
must  have  a  thorough  knowledge  of  the  technical  language  of 
the  specialized  subject. 

This  ordinance  of  1866  regulated  the  granting  of  three  grades 
of  certificates,  for  which  the  requirements  were  as  follows :  for 
the  first  grade  certificate,  mathematics  and  physics  for  the  highest 
classes,  and  nature  study  for  the  middle  classes ;  for  the  second 
grade  certificate,  a  capacity  for  mathematics,  physics,  and  one 
of  the  nature  studies  for  the  middle  classes ;  for  the  third  grade 
certificate  nothing  but  a  complete  knowledge  of  the  specialized 
subject.  The  teachers  were  very  much  opposed  to  these  certifi- 
cates. They  considered  it  detrimental  to  the  specialized  subject 
to  be  required  to  have  such  a  general  knowledge  in  order  to 
receive  a  first  grade  certificate. 

Another  ordinance  was  issued  in  1877,  but  the  mathematics 
requirements  remained  practically  the  same  with  the  exception 
that  a  candidate  for  the  higher  classes  was  required  to  know  more 
applied  mathematics.  The  fact  was  emphasized  that  the  candi- 
date should  have  a  clearer  insight  and  a  more  scientific  knowl- 
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edge  than  was  necessary  for  the  teaching  of  the  subject.  It  was 
after  this  ordinance  was  issued  that  the  university  professors 
became  much  interested  in  the  development  of  mathematics  in 
the  higher  schools.  One  of  the  big  questions  that  was  being 
agitated  at  that  time,  as  it  is  to-day,  was  whether  the  stress 
should  be  laid  upon  the  method  of  instruction  or  upon  the 
scientific  knowledge. 

One  of  the  prominent  mathematicians  of  the  day  said  that  if 
the  student  were  allowed  to  devote  all  his  time  to  acquiring  a 
knowledge  of  his  science  instead  of  being  required  to  give  so 
much  of  it  to  methods  of  the  recitation,  he  would  have  a  firm 
foundation  upon  which  to  build,  and  very  soon  would  acquire 
the  method  by  means  of  experience. 

During  the  ten  years  following  the  regulations  of  1887,  Pro- 
fessor Klein  was  the  strongest  force  directing  the  tendencies 
of  mathematics  teaching  in  Prussia.  This  he  accomplished 
through  his  special  vacation  courses  for  teachers  which  were 
offered  in  the  universities.  Lectures  on  some  phase  of  mathe- 
matics teaching,  especially  on  applied  mathematics,  were  deliv- 
ered by  him  to  the  students  taking  these  courses,  and  to  the 
university  professors.  The  University  of  Gottingen  seems  to 
have  been  the  centre  of  his  influence,  establishing  courses  in 
science  and  mathematics,  and  encouraging  the  teaching  of 
applied  physics.  It  was  Professor  Klein's  enthusiasm  for 
reform  that  brought  him,  during  this  period,  to  the  United  States 
to  attend  a  congress  of  mathematicians  at  the  World's  Fair 
in  Chicago.  His  lectures  on  "  The  Present  State  of  Mathematics  " 
and  his  plea  for  an  international  union  of  mathematicians  con- 
tained the  ideas  which  he  brought  as  his  message  to  the  congress. 

By  1898  the  tendencies  in  mathematics  teaching  had  taken 
definite  form.  That  year  the  next  regulations  in  regard  to  teach- 
ers' examinations  wrere  passed  by  the  government  of  Prussia. 
The  most  important  of  the  new  requirements  were:  first,  that 
teachers  of  pure  mathematics  in  the  first  five  of  the  lower 
grades  should  have  a  thorough  knowledge  of  primary  mathe- 
matics, plane  geometry,  analytic  geometry,  integral  and  differ- 
ential calculus  :  second,  that  teachers  of  higher  mathematics  must 
be  masters  of  higher  geometry,  arithmetic  (theory  of  numbers), 
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algebra,  higher  analysis  and  analytic  mechanics  in  order  to  be 
qualified  in  pure  mathematics ;  third,  that  they  must  know 
applied  mathematics.  This  included  descriptive  geometry  as 
far  as  the  rules  of  central  projection,  mathematical  methods  for 
technical  mechanics  especially  graphic  statics,  and  higher  and 
lower  geodesy.  Another  regulation  was  that  mathematics  must 
always  be  connected  with  physics ;  and  it  was  also  decided  that 
knowledge  of  astronomy  was  to  be  expected  of  a  candidate, 
though  no  formal  examination  should  be  required.  One  con- 
cession was  made ;  namely,  that  the  candidate  found  deficient  in 
the  examination  could  be  permitted  to  teach  on  condition  that 
he  prove  himself  qualified  to  teach  one  of  the  higher  subjects 
or  two  of  the  lower  ones. 

These  regulations  of  1898  are  of  special  interest  because  they 
are  still  in  force,  no  radical  changes  having  been  made  by  the 
government.  However,  this  is  not  to  be  construed  as  a  sign  that 
such  a  standard  has  been  reached  that  no  further  effort  toward 
improvement  is  considered  necessary.  The  facts  show  that  the 
various  provinces  have  been  kept  busy  with  problems  demanding 
attention.  The  commissioners  who  make  up  the  examinations 
have  met  yearly  since  1900  to  discuss  changes  in  the  course  of 
study. 

In  1900  at  a  convention  of  university  professors  called  for  the 
purpose  of  discussing  some  measures  of  reform  for  the  higher 
schools  of  Berlin,  one  question  proposed  was,  What  can  be  done 
to  raise  the  standard  of  technical  and  applied  mathematics?  At 
the  same  conference  the  growing  interest  in  the  teaching  of  mathe- 
matics was  attested  by  the  presence  there  of  a  greater  number  of 
mathematics  teachers  than  had  been  present  at  any  previous  simi- 
lar gathering.  It  is  significant  too  that  the  subject  of  Professor 
Klein's  lecture  to  the  teachers  during  the  vacation  course  that 
year  was  technical  and  applied  mathematics.  Again,  in  1902, 
he  was  emphasizing  two  points  especially :  first,  that  candidates 
should  be  required  to  make  good  drawings  with  explanations 
of  solutions ;  second,  that  models  and  construction  work  were 
necessary  to  teach  technical  mathematics  properly.  Many  were 
interested  in  the  teaching  of  applied  mathematics.  There  was 
a  feeling  on  the  part  of  some  against  separating  it  from  the  pure 
mathematics  lest  the  candidate  shun  the  difficulties  of  the  pure 
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mathematics  in  favor  of  the  applied  mathematics.  Others,  of 
whom  Studys  is  representative,  think  that  the  applied  mathe- 
matics is  of  value  only  when  connected  with  the  pure  mathe- 
matics. 

A  second  question  is  one  which  has  provoked  discussion  in 
our  country  as  well  as  in  Prussia:  What  shall  be  the  minimum 
of  general  culture  required  of  a  candidate  specializing  in  mathe- 
matics? Studys  insists  that  no  subject  except  mathematics  should 
have  any  claim.  He  dismisses  with  scorn  the  idea  of  rejecting 
a  candidate  who  has  passed  his  examinations  in  mathematics, 
merely  because  he  has  failed  in  religion ! 

How  have  the  new  tendencies  and  higher  standards  affected 
the  number  of  candidates  in  mathematics?  We  find  that  the 
number  has  varied  directly  with  the  difficulties  of  the  require- 
ments. In  1909  there  were  280  candidates,  to  25  in  1839.  Dur- 
ing the  years  from  1907  to  1909  the  increase  has  been  66^3  per 
cent.  Assuming  that  the  ratio  of  supply  and  demand  has  not 
varied  unreasonably,  these  statistics  show  a  marvelous  growth 
in  mathematics  teaching  in   Prussia. 

The  need  of  boards  of  examiners  arose  with  the  regulations 
of  1816  requiring  teachers  to  pass  certain  examinations.  There 
are  five  of  these  boards  in  all,  with  centres  of  organization  dis- 
tributed among  the  provinces.  Each  board  of  examiners  is 
subject  to  the  over-president  of  the  province  in  which  it  is 
located.  The  members  are  appointed  yearly  by  the  Minister  of 
Instruction  of  Prussia.  For  some  time  the  examiners  were 
without  exception  university  men,  but  gradually  public  school 
teachers  were  made  eligible.  However,  the  wisdom  of  this  step 
has  been  questioned  on  the  ground  that  the  public  school  men 
have  in  the  majority  of  cases  proved  incompetent.  It  is  claimed 
by  others  that  examinations  under  university  professors  have 
often  been  unfair,  that  the  public  school  men  are  better  fitted 
to  conduct  the  examinations  since  they  understand  better  the 
requirements  of  the  schools  and  are  less  bound  by  formulas. 
The  latter  opinion  has  evidently  prevailed.  In  some  of  the 
provinces  the  chairman  of  the  board  must  be  a  public  school 
teacher.  The  Minister  of  Instruction  has  spoken  in  favor  of 
retaining  them  ;  and  the  educational  commission  of  1907  held 
that  examiners  should  all  be  public  school  meYi. 
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The  message  for  us  in  this  report  is  written  large.  We  see 
that  time  and  energy,  and  above  all,  the  thought  of  some  of  the 
best  minds  of  Germany  have  entered  as  factors  in  determining 
these  standards  for  the  examinations  of  the  public  school  teach- 
ers. That  the  superior  excellence  of  their  schools  has  been  a 
result  of  all  this  care,  we  cannot  doubt.  If  we  are  to  keep  abreast 
of  the  present  movements  in  education  we  must  introduce  into 
our  schools  more  of  the  mathematics  demanded  by  the  practical 
problems  of  modern  life.  But  we  cannot  introduce  into  our 
schools  such  subjects  as  descriptive  geometry  and  differential 
calculus  until  we  have  teachers  for  them.  The  need  of  higher 
standards  for  our  schools  is  too-  well  known  to  require  dis- 
cussion. The  question  with  us  is,  How  can  these  reforms  be 
accomplished?  We  cannot  look  to  a  centralized  government  to 
do  this,  nor  is  it  probable  that  this  method,  if  possible,  would 
be  for  the  best  interests  of  education  in  our  country.  The  start- 
ing point  for  this  reform  is  thought  to  be  in  our  larger  cities 
since  they  can  exert  such  a  wide  influence,  have  so  much  free- 
dom in  the  government  of  their  schools,  and  are  directly  re- 
sponsible for  the  welfare  of  so  large  a  part  of  our  population. 
A  few  of  them  have  already  started  the  ball  rolling.  New 
York,  for  instance,  now  requires  for  teachers  of  mathematics 
an  examination  in  trigonometry,  analytic  geometry,  and  the 
calculus,  beyond  the  subjects  included  in  the  course  of  study. 
With  a  view  to  encourage  this  spirit  of  progress,  and  to  arouse 
a  wholesome  rivalry  among  the  cities,  Commissioner  Claxton 
is  preparing  for  publication  statistics  from  reports  as  to  what 
each  of  the  cities  is  doing. 

But  whatever  machinery  may  be  put  in  motion  to  produce  these 
reforms  in  mathematics  teaching,  the  power  that  turns  the  wheels 
will  be  applied  by  institutions  typified  by  Teachers  College.  For 
from  these  institutions  should  go  out  teachers  who  are  informed 
not  only  as  to  how  mathematics  ought  to  be  taught  and  what 
mathematics  ought  to  be  taught,  but,  most  important  of  all,  who 
themselves  know  mathematics.  Therefore  we  consider  the  great- 
est good  which  it  is  within  the  power  of  these  institutions  to 
accomplish  is  by  wise  instruction  to  create  an  enthusiasm  for  a 
subject,  which  by  its  impetus  alone  will  carry  a  student  far 
beyond  the  limits  of  bare  "  requirements  "  for  teaching. 


CHAPTER  XV 
DESCRIPTIVE  GEOMETRY  IN  THE  REALSCHULEN1 

Louise  Eugenie  Harvey  and  Jessie  Mae  Reynolds 

The  material  for  this  report  was  collected  by  Dr.  Ziihlke  from 
three  sources, — the  official  regulations  on  the  subject  of  line- 
drawing  and  descriptive  geometry,  the  literature  in  the  depart- 
ment of  mathematics,  and  the  results  of  a  tour  of  investigation 
undertaken  during  the  previous  year.  This  tour  of  investigation 
carried  Dr.  Ziihlke  to  about  thirty  German  schools.  In  order  to 
compare  conditions  prevailing  among  them  with  those  which  had 
a  marked  influence  on  the  course  of  study  in  southern  Germany, 
he  also  visited  four  Austrian  Oberrealschulen. 

The  stress  laid  upon  the  subject  of  descriptive  geometry  in 
the  German  schools  and  the  claims  made  for  it  are  worthy  of 
consideration  by  us  who  have  hardly  ever  thought  of  the  subject 
as  one  of  general  importance.  The  report  discusses  the  place 
of  line-drawing  and  descriptive  geometry  in  the  mathematics 
curriculum  of  the  Realschulen,  giving  details  concerning  the 
number  of  hours  devoted  to  them  in  the  various  institutions  and 
sketching  some  of  the  plans  of  study.  Under  the  heading  of 
"  procedure  in  teaching,"  sundry  questions  of  method  are  treated. 
The  use  of  models  and  the  conditions  in  the  rooms  assigned  to 
drawing  are  briefly  discussed.  Finally  the  training  of  the 
teacher  is  considered. 

The  Place  of  Line-Drawing  in  the  Curriculum 
The  exact   designation  of  the  subject  does   not  seem  to  be 
quite  settled  in  Germany;  that  is,  there  is  some  question  as  to 
the    department    of    mathematics    to    which    it    belongs.      Line- 
drawing  and  descriptive  geometry  are  sometimes  called  concrete 

1  Der  Unterricht  im  Linearzeichnen  und  in  der  Darstellenden  Geometrie 
an  den  deutschen  Realanstalten,  von  Dr.  Paul  Ziihlke,  Leipzig  und  Berlin, 
1911. 
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mathematics,  sometimes  practical  mathematics,  and  sometimes 
pure  mathematics.  Some  wish  to  make  descriptive  geometry 
part  of  the  course  in  line-drawing.  The  opinion  of  the  best 
educators  seems  to  be  that  skill  in  drawing  is  essential  in 
descriptive  geometry,  and  that  if  the  correct  result  is  to  be 
produced,  both  sides  of  the  subject,  the  theory  and  the  tech- 
nique, should  be  equally  considered.  Then  comes  the  question 
of  precedence:  Should  skill  in  drawing  be  required  first,  the 
theoretical  work  following,  or  should  theory  be  introduced  at 
the  beginning?  And  would  this  latter  method  spoil  much  of 
the  delight  in  the  beauty  of  the  work?  The  former  view,  that 
of  requiring  skill  in  drawing  first,  is  the  more  general  one. 

The  exact  relation  of  line-drawing  and  descriptive  geometry 
to  the  remaining  branches  of  study  has  been  determined  in  vari- 
ous parts  of  Germany.  In  the  Realschulen  of  Prussia,  line- 
drawing  was  a  separate  subject  from  1901  to  1909,  although 
it  was  cited  under  the  heading  of  "  drawing  "  in  the  official  pro- 
gram of  study.  In  1908  it  was  divided  into  two  sections,  mathe- 
matics and  drawing,  each  class  having  two  hours  of  instruction 
a  week  from  a  drawing  teacher  and  the  other  three  hours  from 
a  mathematics  teacher.  It  is  in  Wurttemberg,  Saxony,  and  Baden 
that  line-drawing  and  descriptive  geometry  are  most  closely  con- 
nected with  mathematics,  and,  with  the  exception  of  five  hours' 
work  in  Wurttemberg,  it  is  everywhere  obligatory.  In  the  Ober- 
realschulen  of  Hamburg  descriptive  geometry  is  elective  in  the 
following  sense :  four  hours  per  week  of  instruction  have  been 
prescribed,  two  of  which  are  designated  as  freehand  drawing  and 
two  as  descriptive  geometry.  Of  these  four  hours,  the  student 
must  elect  two,  but  it  is  left  to  him  whether  he  will  take  one 
from  each  group,  or  both  from  one.  Dr.  Zuhlke  comments  on 
this  arrangement  with  the  caustic  remark,  "  In  any  case  it 
can  be  imagined  that  a  graduate  of  a  Hamburg  Oberrealschule 
knows  nothing  of  descriptive  geometry." 

The  division  of  what  is  called  line-drawing,  and  especially 
its  distribution  among  different  teachers,  is  thought  unfortunate. 
The  administration  seems  to  sanction  the  arrangement,  however, 
judging  from  a  decree  in  which  it  is  stated  that  so  long  as  cer- 
tain difficulties  continue,'  things  must  remain  as  they  are. 
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Mathematics  Curriculum  in  the  Real-schools 
The  number  of  hours  devoted  to  line-drawing  and  descriptive 
geometry  will  perhaps  be  best  understood  from  the  following 
table  :x 


IV 
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U  III 
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school 
year 

0  III 
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U  II 
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Prussia 
Realschule              Line-drawing 
Oberrealschule    /  Line-drawing 
and    Realgymn.  )  Descriptive  geom. 

- 

2 

2 
2 

2 
2 

2 
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* 
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* 

Bavaria 

(  Line-drawing 
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i  Descriptive  geom. 
Realgymnasium  J  Line-drawing 

\  Descriptive  geom. 

1 

2 

* 
2 

* 

* 

2 

* 
* 

* 
* 

* 

* 
* 
2 

1 
* 
2 

W  urttemberg 
Oberrealschule     f  Geometric  drawing 
and  Realgymn.   <  Descriptive  geom. 
since  1910             [  Projective  drawing 

- 

* 

* 

1 

* 

* 

* 
2 

* 
2 

Saxony 
Oberrealschule 

Realgymnasium  1  Line-drawing 
Realg. — Abt.  of  1  (descriptive  geom.) 
Reformgymn.       [ 

- 

- 

- 

1 

2 
2 

2 
2 
3 

2 
2 
3 

Baden 
Oberrealschule 
(now  Realgym.    j  Instruction 
in  Mannheim)      <        in 
Realgymnasium    representation 
(Reform  plan)     [ 

- 

- 

- 

2 

2 
2 

2 

2 
2 

Hesse 
Oberrealschule    /  Geometric 
Realgymnasium  "I  drawing 



- 

_ 

1 

1 

2 

2 

Hamburg 
Oberrealschule       Descriptive  geom. 

- 

- 

- 

- 

2 

2 

2 

A  Isace 
Oberrealschule 

- 

* 

* 

* 

2 

2 

0 

The  most  liberal  obligatory-  courses  are  those  of  the  Ober- 
realschulen  of  Baden,  which  devote  to  the  subject  two  hours  per 
week  during  the  last  four  years.  The  direct  opposite  to  these 
are  the  Realgymnasien  of  Hesse  which  evidently  do  not  consider 
the  subject  at  all.  The  course  as  an  optional  is  most  extensively 
pursued  in  Prussia,  where  two  hours  per  week  during  the  last 


1  In  this  table  an  asterisk  means  that  the  official  program  calls  for 
obligator}'  instruction  in  the  respective  classes,  but  that  no  fixed  hours 
have  been  designated. 
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five  years  are  given  to  it.  Up  to  1904,  descriptive  geometry  was 
obligatory  in  the  seventh,  eighth,  and  ninth  classes  of  the  Ober- 
realschulen  of  Wurttemberg,  where  two  hours  per  week  in  the 
seventh  year,  four  hours  in  the  eighth,  and  four  hours  in  the 
ninth  year,  were  required.  In  January,  1904,  the  course  was 
extended  one  hour  in  the  highest  class.  Through  an  arrange- 
ment made  in  April,  1910,  a  part  of  this  "  reform  "  was  discon- 
tinued, in  that  it  was  decided  that  in  the  obligatory  course  of 
the  eighth  and  ninth  classes,  descriptive  geometry  should  be 
treated  in  close  connection  with  analytic  geometry,  to  which  two 
hours  per  week  instead  of  three  were  now  given. 

Dr.  Ziihlke  states  that  a  comparison  of  the  number  of  hours 
with  those  of  the  Austrian  Oberrealschulen  leaves  much  to  be 
desired,  for  in  Austria  one  finds  a  total  of  fifteen  hours  per 
week  of  obligatory  work  in  geometric  drawing  and  descriptive 
geometry.  Indeed  the  study  of  solids  in  space  is  given  much 
more  time  in  Austria  than  in  Prussia.  The  proportion  of  work 
done  in  both  states  may  be  seen  from  the  following  table  r1 


Austrian 
Oberrealschulen 

Calculation  and  Math- 
matics 

Geometric  drawing  and 
descriptive  geometry- 
Freehand  drawing. 


I 

II 

III 

IV 

V 

VI 

VII 

3 

3 

3 

4 

4 

I  Sem.  4 

5 

4 

2 
4 

2 

4 

3 
3 

3 
3 

II  Sem.  3 
3 
2 

2 
3 

Total 


26 

(25) 
15 
23 


Prussian 
Oberrealschulen 

VI 

V 

IV 

UIII 

OIII 

UII 

Oil 

UI 

01 

Total 

Calculations     and     Mathe- 

5 

5 
2 

6 
2 

6 

2 

5 

2 

5 
2 

r 
O 

2 

5 

2 

5 
2 

47 

Freehand  drawing 

16 

1  In  Austria  the  Oberrealschulen  are  seven-class  schools.  The  students 
of  the  lowest  class  must  be  ten  years  old, — about  as  old  as  the  students 
of  the  fifth  class  in  the  regular  German  Realschulen.  The  students  of 
the  highest  (7th)  class  are,  as  a  rule,  older  than  those  of  the  ninth  class 
in  the  German  schools,  as  a  result  of  the  "  Classification  Examinations  " 
in  Austria. 
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The  southern  states  stand  somewhere  between  Prussia  and 
Austria  with  respect  to  the  time  devoted  to  the  subject.  For 
example,  Bavaria,  in  the  nine  years,  devotes  to  freehand  draw- 
ing and  line-drawing  a  total  of  twenty-six  hours  of  obligatory 
work,  as  compared  with  a  total  of  twenty-three  in  seven  years 
in  Austria  for  line-drawing  alone. 

Besides  the  statement  of  the  average  time  devoted  to  line- 
drawing  and  descriptive  geometry,  some  of  the  official  programs 
of  study  are  given.  That  of  1910  for  the  Prussian  Oberreal- 
schulen  and  Gymnasien  requires  the  following  courses : 

UII :  Perspective  drawing  of  solid  figures. 

UI :  Elements  of  descriptive  geometry. 

On  the  other  hand  the  following  courses  in  line-drawing  are 
elective : 

OIII :  Practice  in  the  use  of  the  compasses,  ruler  and  drawing- 
pen,  through  the  drawing  of  surface  designs  and  other  geometric 
forms. 

UII :  Geometric  description  of  single  solids  in  different  views, 
with  sections  and  the  development  of  surfaces. 

Oil  and  I :  Further  study  in  descriptive  geometry ;  study  of 
shading  and  perspective. 

Work  in  the  Humanistic  Gymnasien 

The  report  contains,  in  an  appendix,  a  brief  statement  of  the 
work  in  space-perception  done  in  the  humanistic  Gymnasien.  The 
introduction  of  the  teaching  of  projection  in  the  course  of  study 
is  a  result  of  the  reform  movement.  In  Prussia  the  study  plan 
of  1901  made  a  great  advance  in  this  department,  in  so  far  as 
for  the  first  time  instruction  in  the  perspective  drawing  of 
solids  was  admitted.  Many  educators  energetically  favor  having 
projective  geometry  in  the  course  of  study  in  the  Gymnasien. 

Although  a  regulated  treatment  of  stereometric  constructions 
can  not  always  be  accomplished  in  the  instruction  in  mathe- 
matics, still  many  a  good  opening  for  that  kind  of  work  remains. 
For  example,  in  the  official  program  of  study  for  the  UII  of  the 
Gymnasium,  under  the  work  in  natural  science,  is  the  topic: 
'  Discussion  of  some  of  the  most  important  minerals  " ;  and, 
under  geography,  the  topic,  "  Elementary  mathematical  geogra- 
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phy."  Both  of  these  departments  are  in  the  hands  of  the  teacher 
of  mathematics  in  the  UII  of  the  Gymnasium.  So  here  is  an  op- 
portunity for  a  very  easy  introductory  treatment  of  parallel  pro- 
jection inserted  in  the  instruction  in  mineralogy  and  geography. 
This  work  is  an  actual  fact  in  the  Kaiser  Friedrich  Gymnasium 
at  Frankfurt.  The  aim  of  the  work,  they  say,  is  to  introduce 
all  students,  and  not  merely  a  few,  to  geometric  and  especially 
to  stereometric  drawing.  The  technical  course  in  drawing  in 
V  and  VI  gives  practice  in  using  ruler  and  compasses. 

UIII :  Exercises  in  perspective. 

OIII:  Drawing  of  simple  crystals,  cubes,  octahedrons,  etc. 

UII:  Analysis  of  minerals,  of  square  and  hexagonal  systems 
of  crystallization.  Extension  of  exercises  in  the  drawing  of 
crystals. 

UI:  Scientific  introduction  of  projection  in  solid  geometry. 

OI :  Cross-section  of  solids. 

The  teacher  of  mathematics  should  be  given  latitude  in  doing 
the  correlation  in  this  work. 

The  study  in  projection  may  be  discontinued  at  any  time,  for 
even  a  little  of  it  gives  many  advantages,  among  them  neatness 
and  elegance  in  drawing,  and  training  of  the  eye  and  hand.  Dr. 
Ziihlke  says  that  the  groundwork  of  instruction  in  projection 
and  the  elements  of  stereometric  drawing  must  become  obligatory 
in  all  Gymnasien  if  they  are  not  to  be  blamed  for  turning  out 
unpractical  youths. 

Procedure  in  Teaching 

Dr.  Ziihlke  believes  that  instruction  in  line-drawing  and 
descriptive  geometry  should  proceed,  as  in  every  study,  from  the 
near  to  the  remote.  Appeal  should  therefore  be  made  first  to 
the  sense-perception.  There  are,  also,  certain  fundamentals 
which  need  no  demonstration ;  certain  intuitions  upon  which  the 
teacher  can  easily  build.  Thus  the  student  should  be  guided 
slowly  but  constantly  from  intuitive  knowledge  to  acquired 
knowledge,  and,  to  this  end,  "  not  to  draw  mechanically,  but 
to  draw  intelligently,  must  be  the  highest  rule." 

A  teacher  who  begins  with  too  abstract  inquiries  tires  the 
student :  and   weariness   is,   according  to   Herbart,  the  heaviest 
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wrong  of  any  course,  "  for  a  man  does  not  live  on  what  he  eats, 
but  on  what  he  digests."  However,  in  the  upper  grades,  the 
desire  for  abstract  thought  develops,  and  here  knowledge  must 
be  systematized.  Yet  Dr.  Ziihlke  warns  the  teacher  against  an- 
ticipating in  any  way  the  academic  course  of  study,  for  nothing 
is  more  pernicious  for  a  young  man  who  has  taken  descriptive 
geometry  in  the  high  school  than  the  consciousness,  when  he 
reaches  college  work,  that  he  has  already  had  it  all. 

In  considering  further  the  correct  relation  between  abstract  and 
concrete  knowledge,  shadow-picturing  was  given  as  an  example 
of  a  much  more  interesting  and  instructive  lesson  than  any 
arrangement  of  abstract  figures.  A  sound  pedagogue,  it  is  said, 
moves  continuously  here  and  there  between  theory  and  practice, 
making  a  sane  use  of  both. 

Descriptive  geometry  should  not  be  an  isolated  subject,  for  as 
such  it  is  unfruitful,  but  should  be  the  connecting  link  between 
pure  and  applied  mathematics.  In  beginning  the  subject,  in- 
struction should  proceed  along  the  lines  of  the  question-develop- 
ing method.  The  author  warns  against  too  much  explanation 
and  talking  on  the  part  of  the  teacher.  Papers  are  put  into  the 
hands  of  the  students  on  which  neither  the  method  of  solution, 
nor  the  result  is  given,  but  merely  the  hypothesis ;  or  a  complete 
drawing,  from  which  he  is  to  recognize  the  conditions  of  the 
problem,  is  given  him  for  brief  inspection. 

The  following  is  a  reproduction  of  an  actual  recitation  in  the 
UII  of  an  Oberrealschule  (which  corresponds  in  time  to  our 
first  year  in  high  school).  In  this  the  students  had  become 
accustomed  to  space  conceptions,  and  had  learned  to  see  the 
drawing  completed  before  it  was  actually  finished. 

Teacher:  What  proposition  did  we  consider  in  the  last 
recitation? 

Student  :  We  considered  the  intersection  of  a  straight  line 
and  a  plane. 

Teacher:     By  what  means  were  the  two  determined? 

Student:  The  straight  line  was  given  by  its  projections; 
the  plane  by  its  traces. 

Teacher  :     Explain  the  method  of  solution. 
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(One  student  draws  at  the  board;  several,  one  after  another, 
explain  the  solution.) 

Teacher:  We  will  take  up  the  same  proposition  to-day,  but 
considered  from  other  data,  since  in  practice  a  plane  is  very 
seldom  given  by  its  traces.  By  what  other  means  can  a  plane 
be  determined? 

Student:     A  plane  can  be  determined  by  three  points  not 


lying  in  a  straight  line,  or  by  a  straight  line  and  a  point  without, 
or  by  two  intersecting  straight  lines. 

Teacher:  We  wish  three  points  for  our  plane.  Take,  on 
the  board,  A  ==  (2,  1,  3),  B  ===  (4,  5,  6),  C  =  (6,  2,  4). 

(A  student  does  this.  The  board  is  covered  with  fine  gray 
lines,  which  cannot  be  distinguished  at  more  than  two  or  three 
meters  distance.  The  student  letters,  without  special  request, 
the  projections  of  the  separate  points  A',  A",  B' ,  B" ,  C ,  C" .) 

Teacher:  Draw  also  the  projections  of  the  triangle  deter- 
mined by  the  points  A,  B,  C.     (This  is  done.)     Let  us  consider 
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for  a  moment  the  triangle  ABC  cut  out  of  this  copy-book 
cover,  which  is  blue  on  the  outside  and  white  inside.  Then 
would  like  or  different  colors  be  apparent  in  the  horizontal  and 
vertical  projections? 

Student  :     Different  colors  would  be  seen. 

Teacher:     Why  do  you  conclude  that? 

Student:  The  triangle  A'  B'  C  has  an  opposite  sense  of 
revolution  to  the  triangle  A"  B"  C" . 

Teacher  :  Hold  this  paper  triangle  about  as  the  figure  would 
indicate.     (A  student  does  this.) 

Teacher:  Now  we  still  need  a  straight  line  g  which  we  will 
determine  by  two  of  its  points.  Take  P^  (2,  5,  2),  Q  =e  (7, 
1,  7),  and  the  projection  of  the  straight  line  determined  by  them. 
(This  is  done;  the  points  P' ,  P" ,  Q',  Q"  are  marked  but  lightly, 
the  addition  of  the  letters  not  being  made  because  of  the  result- 
ing indistinctness  of  the  figure.    Only  g' ,  g"  are  drawn.) 

Teacher  :  Now  hold  this  pointer  in  the  position  the  straight 
line  would  take  according  to  our  sketch.  (This  is  done.)  Now 
draw  in  all  the  data  in  your  note-books.     (The  students  do  this.) 

Teacher:     How  will  we  now  proceed? 

Student  :  We  can,  as  in  the  last  recitation,  pass  through  the 
straight  line  g  an  auxiliary  plane  at  right  angles  to  one  of  the 
planes  of  projection  and  determine  the  intersection  of  this  auxil- 
iary plane  with  the  plane  of  the  triangle  ABC. 

Teacher:  What  do  we  call  such  a  plane  which  is  at  right 
angles  to  one  of  the  planes  of  projection? 

Student:     Such  a  plane  is  called  the  projecting  plane. 

Teacher:  Should  we  choose,  in  this  case,  a  vertical  project- 
ing-plane,  or  a  horizontal  projecting-plane? 

Student  :  That  will  depend  upon  which  relation  gives  the 
more  favorable  intersection. 

Teacher:  Now  determine  which  will  be  the  best  plan  here. 
(A  student  steps  forward,  holds  with  one  hand  the  paper  triangle 
in  the  correct  position,  designates  the  straight  line  g  by  a  knitting- 
needle  taken  from  the  teacher's  desk,  and  shows  the  positions  of 
the  two  projecting  planes  with  the  palm  of  his  hand.  Another 
student  designates  with  a  finger  the  direction  of  the  projecting 
plane  with  the  plane  of  the  triangle.     A  third  student  criticises 
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the  result :  "  It  is  rather  immaterial  here  whether  the  auxiliary 
plane  is  chosen  at  right  angles  to  the  vertical  plane  or  to  the 
horizontal  plane.") 

Teacher:  If  it  makes  scarcely  any  difference,  we  will  take 
it  otherwise  than  in  the  previous  recitation.  How  did  the  assist- 
ing plane  lie  there? 

Student  :     At  right  angles  to  the  horizontal  plane. 

Teacher:  Then  we  will  choose  this  time  a  vertical  project- 
ing plane.  But  first  hold  the  paper  triangle  and  the  straight  line 
in  the  correct  position.  (The  student  does  this.)  Indicate  now 
the  position  of  the  auxiliary  plane.  (This  is  done.)  Show  the 
intersection  of  the  auxiliary  plane  and  the  triangular  plane.  (This 
is  also  done.)  We  wish  to  determine  the  points  which  the  cut- 
ting-line has  in  common  with  the  perimeter  of  the  triangle. 
Proceed. 

Student:     Its  vertical  projection  U"  V"  will  fall  on  g" . 

Teacher:     Why? 

Student:  Everything  which  lies  in  the  auxiliary  plane  ap- 
pears in  the  vertical  projection  as  g" .  The  intersecting  line  UV, 
lying  in  this  assisting  plane,  is  also  projected  vertically  in  g" . 

Teacher  :     Hence  what  points  are  now  known  to  us  ? 

Student:     The  points  U"  V" . 

Teacher:     How  are  U"  and  V"  found? 

Student:  With  the  help  of  the  proposition.  The  lower  and 
upper  projections  of  a  point  lie  on  a  common  perpendicular  to  the 
base-line.     (£/'  lies  on  a  to  base-line  passing  through  U") 

V  is  found  in  the  same  way  as  the  intersections  of  B'  C  with 
the  perpendicular  to  the  base-line  passing  through  V . 

Teacher:     Therefore  what  have  we  established? 

Student:  We  know  the  two  projections  of  the  cutting  line 
UV. 

Teacher:     But  what  is  our  aim? 

Student  :  We  wish  to  ascertain  the  intersection  of  g  with 
the  plane  of  the  triangle. 

Teacher:     Then  what  remains  to  be  done? 

Student  :     We  must  make  U  V  intersect  with  g. 

Teacher  :  How  do  we  represent  the  intersection  5"  of  the  two 
straight  lines? 
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Student:  We  know,  first  of  all,  its  horizontal  projection  S', 
as  the  intersection  of  W  V  and  g.  (Another  student  proceeds 
at  a  sign  from  the  teacher.)  The  upper  elevation  S"  lies,  in  the 
first  place,  on  the  perpendicular  to  the  base-line  through  Sf, 
and  secondly  on  g" ' . 

Teacher  :  How  can  we  prove  that  we  have  constructed  the 
projection  of  S  accurately? 

Student  :  We  can  also  work  out  the  construction  with  the 
horizontal  projecting-plane  of  g. 

Teacher:  That  would  be  too  detailed  for  us.  Who  can  sug- 
gest something  else?  (Pause.)  If  6"  is  really  a  point  of  the 
triangular  plane,  so  must,  for  example,  B  S  lie  wholly  in  the 
plane  of  A  B  C.     How  can  we  prove  that? 

Student:  We  must  find  out  whether  or  not  B  S  cuts  the 
side  A  C. 

Teacher:     And  how  prove  that? 

Student:  Bf  S'  determines  on  A'  C  a  point  and  B"  S"  on 
A"  C"  another  point.  We  must  prove  that  these  two  points 
lie  on  the  same  perpendicular  to  the  base-line. 

Teacher:  Prove  it  from  our  drawing.  (A  student  does  this 
by  making  use  of  fine  lines.)  Reverse  the  blackboard.  Now  all 
draw  the  construction  just  considered  in  your  note-books.  (While 
this  takes  place,  the  teacher  passes  about  the  class-room  from 
one  student  to  another.  He  finds  a  student  who  has  made  the 
perpendicular  to  the  base-line  through  U'  cut  Af  B'  instead  of 
A'  C '.  The  teacher  brings  the  mistake  to  the  student's  notice, 
and  in  order  to  convince  him,  lets  him  turn  back  the  blackboard 
and  run  over  the  points  in  the  construction,  using  again  the 
paper  triangle  as  a  model.) 

Teacher:  Have  you  all  completed  the  drawing?  We  must 
also  determine  what  parts  of  g  appear  as  visible  lines  in  the 
vertical  and  horizontal  projections  and  what  parts  do  not  so 
appear.     How  can  we  determine  this? 

Student  :     With  the  help  of  our  paper  triangle. 

Teacher:  But  we  do  not  wish  that.  We  will  use  the  draw- 
ing only. 

Student  :  Then  we  could  perhaps  proceed  as  we  did  recently 
when  we  settled  the  proportion  of  visibility  in  the  case  of 
warped  lines. 
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Teacher:  Who  remembers  that?  Tell  us  how  you  would 
here  use  the  method  mentioned. 

Student:  I  first  seek  the  visibility  in  the  vertical  projection. 
There  is  one  and  only  one  vertically  projected  straight  line  which 
cuts  g  as  well  as  A  C  in  space.  It  is  the  straight  line  whose 
vertical  projection  is  the  point  U" .  I  measure  down  this  line, 
and  perpendicularly  to  the  horizontal  projection.  The  horizontal 
projection  shews  me  that  I  come  first  upon  a  point  of  g,  then 
upon  a  point  of  A  C  (namely  U).  Therefore  the  vertically  pro- 
jected part  of  g  that  we  are  concerned  with  lies  in  front  of  the 
triangular  plane.  I  draw  the  projection  of  the  part  U"  S"  as  a 
visible  line. 

(Another  student  does  the  same  thing  with  respect  to  the  hori- 
zontal projection.) 

Teacher:  Draw  that  in  your  note-books. 
(A  signal  bell  announces  the  close  of  the  hour.)  You  may 
take  that  home  with  you.  As  your  lesson  for  the  next  hour 
solve  the  following  exercise:  A  triangle  is  determined  through 
the  co-ordinates  of  its  vertices  D  (2,  3,  4),  E  (5,  5,  2),  F  (7, 
2,  7).  There  is  a  straight  line  g  determined  by  the  two  points 
K  (2,  6,  6)  and  L  (7,  1,  1).  Find  the  intersection  of  the  straight 
line  g  with  the  plane  of  the  triangle  D  E  F. 

For  the  sake  of  clearness  it  is  well  that  work  with  ruler  and 
compasses  precede  freehand  drawing.  The  student  should  reach 
the  conclusion  that  the  figures  do  not  merely  represent  general 
objects  in  space,  as  if  they  were  drawn  for  the  proof  of  geomet- 
ric propositions,  but  that  their  results  should  conform  to  measure 
as  well  as  to  shape.  In  the  case  of  an  especially  gifted  pupil 
greater  freedom  may  be  allowed,  even  in  the  beginning. 

As  he  advances,  the  student  is  encouraged  to  work  out  inde- 
pendently more  complex  drawings.  Many  of  these  individual 
productions  show  such  ability  to  visualize  objects  in  space  that 
one  is  quite  justified  in  allowing  the  student  to  spend  his  time 
on  abstract,  unpractical  propositions.  Such  work  often  repays 
the  student  a  thousandfold.  The  author  apparently  enters  a  plea 
for  not  attempting  to  eliminate  all  abstract  knowledge  in  favor 
of  the  concrete. 

Opinions  differ  widely  concerning  the  technical  execution  of 
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drawing.  To  quote  from  two  writers :  '  The  pupils  make  a 
sketch  in  their  copybooks,  and  as  soon  as  they  have  completed 
the  construction  it  is  redrawn  on  a  clean  sheet  and  filled  in  with 
color.  The  pages  must  be  handed  in  clean,  and  the  drawings 
must  be  exact,  no  bungling  being  allowed.  If  necessary,  two  or 
even  three  copies  are  made."  Again,  "  The  drawing  must  be 
correct.  If  this  can  be  obtained  with  a  lead  pencil  so  much  the 
better.  A  laborious  coloring  of  the  work  is  a  useless  waste  of 
time,  an  amateurish  nothingness."  In  many  cases,  indeed,  the 
students  are  allowed  to  produce  technical,  freehand  drawings  on 
wrapping  paper  with  lead  and  colored  pencils.  But,  as  Groth- 
mann  says,  they  do  not  train  office  draughtsmen. 

Dr.  Zuhlke  considers  as  the  best  the  happy  medium.  All 
pupils  should  be  allowed  to  work  at  the  drawing-board,  the 
weakest  and  slowest  only  with  pencil,  the  better  and  faster  with 
drawing  pen,  the  most  advanced  being  permitted  the  use  of  water 
colors. 

By  some  it  has  been  suggested  that  colors  be  used  to  differen- 
tiate that  which  is  given  in  the  problem  from  that  which  is 
sought;  also  that  the  lines  which  are  to  assist  in  the  proof 
be  made  fainter  than  the  head-lines.  The  author  goes  on  to 
state  that  the  cherished  plan  of  drawing  the  forward  lines  heavier 
than  the  back,  is,  broadly  speaking,  a  condemnation  of  the  ex- 
istence of  parallel  perspective.  Moreover,  it  is  not  necessary 
to  make  clearly-drawn  figures  indistinct  by  going  over  them 
in  colors.  Ellipses  do  not  need  to  resemble  eggs.  Neither  does 
the  author  advocate  the  use  of  the  compasses  in  erecting  a  per- 
pendicular to  a  line ;  nor  the  laying  of  the  ruler  along  the  line 
and  the  pushing  of  the  triangle  along  it  until  the  vertex  falls  on 
the  given  point.  The  vertex  of  the  triangle  soon  becomes  worn 
and  the  drawing  consequently  becomes  inaccurate.  In  regard  to 
requiring  the  students  to  redraw  twice  or  even  three  times.  Dr. 
Zuhlke  advises  the  use  of  common  sense  and  a  little  discretion. 

The  Use  of  Models 

The  use  of  models  in  descriptive  geometry  is  discussed  at  some 
length.  There  are  many  steps,  it  is  said,  between  those  who 
expect  the  salvation  of  everything  from  the  use  of  models,  sep- 
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aratiug  themselves  from  these  aids  at  no  step  in  the  work,  and 
those  who  never  use  a  model  at  all.  By  the  use  of  such  helps 
the  student  is  liable  to  lose  his  proper  faculty  of  inner  sight,  the 
building"  up  of  which  is  the  aim  of  the  course.  Models  are  espe- 
cially helpful  in  the  beginning,  while  the  student's  powers  of 
space-conception  are  still  weak,  but  it  is  recommended  that  they 
be  used  with  constant  discretion,  and  that  the  student  be  not 
permitted  to  have  the  model  in  hand  for  the  entire  work,  but 
only  until  the  difficulties  of  presentation  have  been  surmounted. 
Mtiller  and  Presler  advocate  a  frugal  use  of  models,  saying  that 
the  value  of  instruction  in  projection  lies  in  the  fact  that  one 
learns  to  do  without  them.  Professor  Treutlein,  too,  is  quoted 
as  saying:  "The  models  are  perhaps  there  to  make  themselves 
superfluous." 

In  regard  to  the  room  assigned  to  drawing,  conditions  should 
first  conform  to  the  requirements  of  school  hygiene.  For  line- 
drawing  and  descriptive  geometry  it  is  desirable  to  have  a  special 
room.  The  room  should  be  large  enough  to  give  to  each  student 
four  square  meters  of  floor  space.  It  should  be  placed  in  the 
top  story,  and  should  have  skylights  facing  the  north  as  usual. 
Since  this  kind  of  exact  drawing  strains  the  eyes  more  than 
freehand  drawing  it  should  be  given  in  the  morning.  This  has 
been  accomplished  in  most  schools. 

The  Training  of  the  Teacher 
The  method  of  procedure  in  the  class  room  depends  in  an 
important  measure  upon  the  more  or  less  practical  training  of 
the  teacher.  A  drawing  teacher  not  trained  in  mathematics  will 
give  the  exercise  in  line-drawing  and  descriptive  geometry  quite 
differently  from  a  teacher  of  mathematics  unskilled  in  the  rules 
of  drawing;  whereas  one  will  scarcely  see  a  great  difference 
between  a  ready  drawer  with  the  capacity  for  mathematical 
judgment,  and  a  mathematician  perfected  in  the  rules  of  drawing. 
In  southern  Germany  descriptive  geometry  is  universally 
esteemed,  and  so  it  is  natural  that  special  work  in  the  subject 
is  given  in  the  training  of  the  future  teacher  of  mathematics. 

In  Bavaria,  according  to  the  regulations  of  May  26,  1873,  for 
examinations,  every  prospective  teacher  of  mathematics  was 
examined    in    descriptive    geometry,    with    the   exception   of   its 
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application  to  perspective  and  shadow-construction.  The  present 
order  of  examinations,  regulated  by  the  decree  of  January  21, 
1895,  requires  a  four-hour  examination  paper  in  descriptive 
geometry.  The  student  can  acquire  the  requisite  knowledge  in 
the  technical  colleges,  which,  since  their  foundation  in  the  year 
1868,  are  equally  entitled  with  the  university,  to  train  the  candi- 
date for  teaching  mathematics  and  physics.  In  the  university  a 
suitable  course  in  descriptive  geometry  is  amply  provided  for. 

The  situation  in  Wurttemberg  is  similar,  and  in  Baden  it  has 
been  looked  upon  for  a  long  time  as  the  duty  of  the  university 
to  train  the  future  teacher  of  mathematics  in  descriptive  geom- 
etry. In  the  University  of  Heidelberg  lectures  were  given  as 
early  as  1865  in  descriptive  geometry  with  respect  to  shadow- 
construction  and  perspective. 

Such  also  is  the  condition  in  central  Germany.  In  Saxony 
the  subject  was  given  in  the  Technical  College  of  Dresden  in 
1870,  and  in  the  university  in  1881,  when  Professor  Klein  was 
called  from  the  Technical  College  of  Munich  to  Leipzig  for  the 
newly  created  professorship  in  geometry.  Since  that  time,  Leip- 
zig, as  well  as  the  southern  universities,  has  given  much  atten- 
tion to  applied  mathematics. 

But  in  northern  Germany  the  situation  is  quite  different.  In 
the  year  1880  W.  Krumme  impressively  urged  that  careful  in- 
struction in  descriptive  geometry,  as  an  integral  part  of  the 
mathematical  training  of  the  pupils  of  colleges,  be  considered, 
and  added  the  bitter  complaint  that  the  universities  showed  only 
a  slight  comprehension  of  it. 

There  were  in  1908,  as  assistants  in  descriptive  geometry  in 
the  Technical  College  at  Berlin,  six  active  teachers  of  the  first 
class  of  whom  only  one  was  an  expert  in  applied  mathematics 

In  the  curriculum  of  almost  every  Gymnasium  and  Realschule 
is  to  be  found  the  subject  of  descriptive  geometry,  whereas  in 
the  United  States  it  is  practically  unheard  of  as  a  study  in 
the  secondary  schools.  No  doubt  its  prominence  in  the  German 
schools  is  partly  due  to  the  great  manufacturing  interests  of 
that  country.  Germany  is  far-sighted  enough  to  recognize  that 
the  development  in  her  masses  of  such  powers  as  that  of  being 
able  to  visualize  an  object  from  its  working  drawing  will  have 
great  influence  upon  her  industries. 


CHAPTER  XVI 
CONCLUSION 

Eleanora   T.    Miller 

It  is  well  that  Professor  Smith  at  the  close  of  his  article  has 
added  a  word  of  encouragement  to  the  American  teachers,  be- 
cause we  cannot  read  these  reports  without  feeling  a  trifle  de- 
pressed by  the  apparent  preponderance  of  evidence  in  favor  of 
German  ideals  and  results  as  compared  with  the  ideals  which 
prevail  and  the  results  which  are  achieved  throughout  the  United 
States  as  a  whole. 

American  ideals  of  education  are  necessarily  different  from 
those  of  Germany  owing  to  the  great  difference  in  social  condi- 
tions, and  it  is  our  business  to  face  our  problems  frankly  and 
courageously  and  to  give  all  credit  where  it  is  due.  There  is 
one  matter  in  regard  to  the  difference  in  the  type  of  students 
found  in  the  secondary  schools  of  the  two  countries  which  has 
not  been  mentioned.  In  her  secondary  schools  Germany  educates 
a  more  or  less  picked  class  of  boys  and  girls  while  we  are 
attempting  to  educate  the  masses,  to  raise  the  great  rank  and 
file  of  our  young  people  to  higher  and  higher  levels  of  intelli- 
gence. It  is  perfectly  futile  to  try  to  transplant  in  their  entirety 
foreign  educational  ideas  and  methods  to  our  own  land.  We 
may  get  suggestions  from  Germany  but  the  applications  must 
be  determined  by  our  own  national  needs  and  our  own  national 
character.  One  may  learn  much  from  studying  the  details  of 
the  work  of  other  countries  and  it  is  to  be  hoped  that  the  reader 
of  these  reports  may  find  some  helpful  suggestions  from  a  careful 
study  of  the  experiences  of  the  German  teachers  of  mathematics. 

We  are  told  that  one  of  the  advantages  which  the  German 
schools  have  over  ours  is  in  the  length  of  the  school  day,  and 
we  wonder  whether  this  disadvantage  might  be  overcome.  Mod- 
ern psychological  experiments  tend  to  prove  that  what  we  ordin- 
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arily  think  of  as  mental  fatigue  is  little  more  than  emotional 
repugnance  toward  the  work  in  hand,1  and  that  if  physical 
conditions  can  be  made  ideal  and  the  work  can  be  made  inter- 
esting enough  to  appear  to  the  student  to  be  worth  while,  the 
length  of  the  school  day  can  be  increased  without  any  danger 
of  impairing  the  health  of  the  students.  But,  of  course,  physical 
conditions  are  not  ideal  under  our  existing  system,  so  there  is 
no  use  in  our  trying  to  do  that  which  will  continue  to  be  im- 
possible so  long  as  we  can  not  perfectly  control  our  environment. 

No  one  will  deny  that  the  training  of  the  German  teachers  is 
vastly  superior  to  that  of  our  own ;  but  we  are  gradually 
raising  the  standards  in  this  country.  It  is*  to  be  hoped  that 
the  ideals  of  this  generation  will  be  realized  by  the  next ;  and 
not  the  least  important  of  these  ideals  is  that  we  have  a  thor- 
oughly trained  and  enthusiastic  corps  of  teachers  who  are  not 
only  willing  but  anxious  to  take  advantage  of  every  opportunity 
that  is  offered  to  train  to  the  highest  point  of  efficiency  the 
scholar,  the  artisan,  and,  indeed,  every  individual  that  helps  to 
make  up  our  complex  social  fabric. 

It  is  not  our  purpose  here  to  map  out  a  definite  course  in 
mathematics  for  secondary  schools,  but  some  suggestions  ought 
to  be  offered  along  the  line  of  a  course  which  will  meet  the 
needs  of  the  different  classes  of  students,  and  Germany's  experi- 
ence can  in  some  respects  guide  us. 

To  put  all  students  through  the  same  mill  is  neither  practicable 
nor  possible,  no  matter  how  much  we  may  wish  to  have  every 
student  know  just  as  much  mathematics  as  we  are  able  to  teach 
him  during  his  high-school  course.  Our  greatest  difficulty  is  to 
be  met  in  the  regular  high  school  in  the  average  city  where  we 
must  meet  the  needs  of  the  boy  or  girl  who  is  preparing  for 
college,  the  boy  or  girl  who  must  drop  out  at  the  end  of  a  year 
or  two,  and  the  one  who  is  undecided  as  to  whether  or  not  he 
will  continue  work  beyond  that  of  the  secondary  school. 

Supposing  our  present  four-year  course  to  continue,  there 
seems  to  be  no  reason  why  all  students  of  the  usual  type  of 
high  school  should  not  be  given  the  same  kind  of  work  for 
two  years,  if  the  course  is  flexible  enough  to  admit  of  a  maximum 
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requirement  for  the  capable  student  and  a  minimum  requirement 
for  the  slow  one.  The  student  can  be  made  to  feel  that  mathe- 
matics is  worth  while  if  the  subject  is  properly  presented  by  a 
thoroughly  competent  teacher,  and  this  is  all  that  is  necessary  to 
hold  his  interest  and  call  forth  his  best  effort.  This  two  years  of 
work  should  include  algebra  and  plane  geometry,  and  some  trig- 
onometry in  connection  with  the  subject  of  similarity  of  triangles. 
Applications  to  business,  home  economics,  mechanics,  and  the 
various  other  sciences  can  be  introduced  in  such  a  way  as  to 
enlist  the  interest  of  both  boys  and  girls  of  different  bents  of 
mind. 

The  following  two  years'  work  might  be  required  for  those 
who  expect  to  continue  the  study  of  mathematics  in  some  higher 
institution,  and  elective  for  those  who  do  not  intend  to  go  to 
college  but  who  have  discovered  their  interest  in  the  work  pre- 
viously done.  As  electives  might  be  suggested  a  course  in  trig- 
onometry ;  a  course  in  mechanical  drawing  combined  with  descrip- 
tive geometry  which  should  be  a  genuine  mathematics  course 
and  not  a  "  snap  "  course  in  drawing,  open  to  everyone ;  a  course 
in  solid  geometry ;  a  course  in  advanced  algebra ;  and  a  course 
in  analytics  and  the  rudiments  of  the  calculus,  provided  there 
were  teachers  trained  to  present  these  subjects  properly.  The 
objection  that  the  presentation  of  such  subjects  as  analytics  and 
the  calculus  in  the  high  school  takes  off  the  keen  edge  of  the 
student's  interest  in  them  when  he  goes  to  college  is  a  reflection 
upon  the  teacher's  method,  and  is  not  an  objection  which  need 
be  taken  seriously. 

Our  vocational  schools  have  problems  which  are  more  easily 
solved  because  their  needs  are  not  so  varied  and  their  aims  are 
a  little  more  definite. 

The  educational  renaissance  through  which  we  are  passing 
to-day  is  being  felt  in  the  teaching  of  mathematics,  and  periods 
of  reform  are  always  more  or  less  disturbing.  We  are  to-day 
striving  to  make  our  concrete  procedure  come  up  to  and  fit 
in  with  the  needs  which  we  have  felt  for  some  time,  and  to 
adjust  our  mathematics  to  the  new  type  of  student  that  now 
comes  to  the  high  school.  When  the  readjustments  are  made, 
however,  and  we  settle  down  on  the  next  rung  of  the  ladder  we 
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shall  probably  find  that  the  only  very  radical  changes  which  have 
been  brought  about  are  those  affecting  the  teachers  and  their 
methods,  and  that  the  subject  matter  will  be  much  the  same. 
What  we  most  desire  is  that  our  teachers  of  secondary  mathe- 
matics shall  be  thoroughly  familiar  with  their  field  far  beyond 
the  demands  of  the  curriculum  and  that  they  be  masters  of 
it  on  its  historical,  its  practical,  and  its  theoretical  side. 
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HEALTH  INSTRUCTION  IN  THE  ELEMENTARY 

SCHOOL 

PREFACE 

Hygiene  is  a  living,  growing  subject.  It  deals  directly  with 
the  child, — his  interests,  his  needs,  his  possibilities,  and  his  limita- 
tions. Consequently  it  involves  the  study  of  life,  of  change, 
and  of  adaptation.  Our  knowledge  of  such  a  field  of  work  is 
necessarily  subject  to  reconstruction  and  reorganization,  for  its 
laws  and  principles  must  be  as  changing  as  are  those  of  child 
life  itself.  While  this  biologic  aspect  broadens  and  humanizes 
the  field,  at  the  same  time  it  makes  the  work  in  hygiene  per- 
sonally vital  and  delicately  complex. 

In  the  elementary  school  we  deal  not  with  masses  of  children 
uniform  as  to  development,  needs,  and  interests,  but  with 
children  individual  as  to  intellect,  development,  endurance,  effi- 
ciency, and  needs,  and  so  demanding  and  deserving  individual 
consideration,  care,  and  instruction.  How  to  meet  these  needs 
of  the  growing,  developing  child  is  a  question  difficult  to  answer. 

It  is  evident  that  the  work  in  hygiene  should  deal  more  with 
the  creation  of  habits  than  with  the  gaining  of  information; 
that  it  should  have  more  to  do  with  practical  facts  relating 
to  food,  fresh  air,  bathing,  self  control,  work  and  play,  than 
with  the  mechanism  of  respiration  or  with  the  histology  of  bone 
or  muscle.  It  should  deal  more  directly  with  the  environment 
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than  with  the  individual;  more  with  the  present  than  with  the 
future;  more  with  the  good  effects  of  hygienic  habits  than  with 
the  ill  effects  of  unhygienic  ones.  Instruction  in  hygiene  is  a 
failure  if  its  influence  does  not  extend  beyond  the  school  build- 
ings and  grounds  into  life  itself;  if  the  formation  of  hygienic 
habits  does  not  carry  over  from  the  school  room  into  the 
happenings  of  ordinary  home  and  street  life. 

The  simple  scheme  of  work  outlined  for  use  in  Speyer  School 
is  by  no  means  ideal  or  complete.  It  is  based  upon  the  in- 
terests and  activities  of  Speyer  School  children  and  is  not 
intended  for  general  use.  Even  to  the  teachers  in  this  par- 
ticular school  the  material  can  only  be  suggestive.  Much  of 
it  as  outlined  will  never  be  used,  and  is  simply  given  as  sug- 
gestive of  possible  applications  of  the  underlying  principles  of 
health  instruction. 

On  account  of  the  similarity  of  the  underlying  facts  and 
principles  to  be  taught  in  the  various  grades,  the  work  of  each 
is  approached  through  some  definite,  present  interest.  In  this 
way  the  material  grows  out  of  the  interests  of  the  children,  and 
is  adapted  to  their  needs  and  stages  of  development.  Thus  con- 
tinuity is  preserved  without  resorting  to  lifeless  repetition.  The 
approaches  used  are  chosen  not  only  for  their  particular  fitness 
to  the  various  grades  and  because  of  the  appropriateness  of  the 
fields  which  they  open,  but  also  because  they  seem  to  be  pre- 
sent, tangible  points  of  interest  which  may  be  easily  and  natur- 
ally utilized  by  the  teacher  in  the  presentation  of  the  work. 
The  teacher  is  not  limited  to  one  approach.  The  single  ap- 
proach is  used  simply  to  show,  if  possible,  what  is  meant  by 
letting  the  work  in  hygiene  grow  out  of  the  present,  daily  needs, 
interests,  and  activities  of  the  children. 

The  plan  of  work  is  characterized  by  the  following  beliefs : 

1.  The  child  has  no  interest  in  health  as  an  end  in  itself. 

2.  Exercise  becomes  a  part  of  the  child's  life  only  when  it  takes 

the  form  of  his  free,  spontaneous  play.  His  interest  is  not 
in  when,  how,  where,  and  why  he  should  exercise.  Given 
the  natural  opportunity,  the  activity  comes.  It  needs  direc- 
tion rather  than  stimulation. 
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3.  Posture  as  an  isolated  thing  holds  no  interest  for  the  child. 

It  makes  its  appeal  only  when  correct  carriage  and  posture 
help  him  in  doing  what  he  wishes  to  do. 

4.  The  structure  of  the  body  does  not  appeal  to  the  child.      He 

is  not  interested  in  how  he  is  made,  but  in  what  he  can  do. 

5.  Temperance  teaching  should  not  be  given  as  an  isolated  sub- 

ject. Realization  of  the  ideals  taught  should  make  ab- 
stinence and  control  inevitable. 

6.  However  important  the  teaching  of  sex  hygiene  may  be,  it  is 

not  wise  to  place  this  work  upon  teachers  not  keenly  alive 
to  the  importance  of  such  instruction,  who  are  not  deeply 
in  sympathy  with  it,  and  who  have  not  been  especially  and 
carefully  trained  for  such  work. 

The  time  divisions  given  are  in  no  way  fixed  and  are  not  in- 
tended to  limit  or  define  the  material  to  be  used  at  any  stated 
time.  These  divisions  are  given  merely  to  show  a  possible  dis- 
tribution of  material  and  to  avoid  a  massing  of  it. 

No  special  periods  are  to  be  devoted  to  the  study  of  hygiene 
as  a  subject.  It  is  to  be  the  natural  outgrowth  of  the  regular 
work,  suggested  by  present,  vital  interests  and  opportunities.  In 
this  way  it  is  hoped  the  child  may  be  led  naturally  to  con- 
nect good  habits  with  right  living,  and  right  doing  with  good 
citizenship,  and  from  this  be  led  to  the  appreciation  of  him- 
self as  a  social  unit,  responsively  conscious  of  his  own  de- 
pendence upon  and  responsibility  to  society  for  whose  standards 
he  is  directly  responsible. 

In  its  present  form  this  outline  is  intended  simply  to  illustrate 
a  method  of  approach  in  health  instruction  which  with  suitable 
modifications  may  prove  applicable  to  any  field. 

Through  the  confidence  and  cooperation  of  its  officers  and 
teachers,  this  instruction  has  been  given  a  place  in  the  curri- 
culum of  Speyer  School.  Much  of  the  material  here  used  has 
been  suggested  by  the  teachers  or  taken  directly  from  their  out- 
lines. 

The  scheme  of  work  represents  the  result  of  a  number  of  years 
of  study  and  observation  under  the  direction  of  Dr.  Wood,  and 
is  in  a  very  simple  way  the  outgrowth  of  the  principles  stated 
in  Part  I. 

M.  R. 


INTRODUCTION 

Frederick  G.  Bonser 

The  most  valid  measure  of  success  for  an  elementary  school 
subject  to-day  is  its  force  or  influence  in  the  control  of  every- 
day conduct.  By  this  test,  hygiene  and  physical  education  must 
develop  habits  of  healthful  living  and  provide  that  usable  knowl- 
edge of  sanitation  which  will  make  every  element  in  one's  en- 
vironment minister  to  his  health.  Children  can  appreciate  to 
a  really  usable  degree  only  those  facts  of  hygiene  which  are  in 
rather  direct  relationship  to  their  application  in  right  living. 
The  fatal  defect  in  the  earlier  school  study  of  anatomy,  phy- 
siology, and  "  scientific  temperance "  was  the  isolation  of  the 
facts  learned  from  their  application  in  conduct. 

The  solution  here  offered,  connecting  the  studies  in  hygiene 
directly  with  the  work  in  foods  and  cookery,  textiles  and  cloth- 
ing, building  construction,  home  and  school  furnishing,  decora- 
tion and  sanitation,  civic  sanitation  both  local  and  national, 
gives  the  matters  of  hygiene  an  immediateness  of  relationship 
and  value  making  for  intelligent  response.  To  go  further  and 
consider  the  relationships  with  the  various  peoples  of  history 
as  these  are  taken  up  from  primitive  out-of-door  man  to  the 
congested  apartment  houses  of  to-day,  enforces  many  lessons 
with  appreciable  values.  With  the  child  living  into  the  games, 
hunts,  and  scoutings  of  primitive  and  pastoral  peoples,  the 
Olympiads  of  the  Greeks,  the  tournaments  of  the  knights,  the 
contests  of  Robin  Hood's  men,  and  into  the  folk  games,  dances, 
and  contests  of  all  peoples,  wherever  studied,  enthusiastic 
physical  activity,  fully  motivated,  is  secured  without  the  neces- 
sity of  much  work  in  formal  gymnastics. 

By  thus  relating  questions  of  hygiene  and  physical  education 
to  their  appropriate  settings,  the  room  teacher  becomes  logically 
the  proper  teacher  of  this  work.  She  alone  can  best  know 
when  the  situation  is  ripe  for  driving  home  a  vital  truth  in  rela- 
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tionship  to  right  living.  She  alone  can  seize  upon  the  psy- 
chological opportunities  for  developing  right  personal  habits  in 
her  individual  pupils.  No  problems  are  forced.  Questions  of 
hygiene  naturally  emerge  as  parts  of  the  situation  in  which  they 
are  found. 

The  results  of  this  work  as  developed  in  the  Speyer  School 
from  this  point  of  view  encourage  us  to  feel  that  it  is  entirely 
practicable.  It  does  take  time  to  secure  efficiency  in  its  pre- 
sentation with  teachers  to  whom  it  is  new.  But  that  is  true  of 
any  improvement.  The  peculiar  significance  of  this  viewpoint 
for  the  teacher  is  that  when  once  appreciated  she  can  work  it 
out  for  herself  in  most  of  its  details  without  formal  help.  With 
the  occasional  summaries  in  lessons  devoted  wholly  to  gathering 
up  the  incidental  points  into  a  unified  whole,  the  plan  is  emi- 
nently successful. 

Our  experience  leads  to  the  conclusion  that  Miss  Reesor  has 
made  a  valuable  and  permanent  contribution  in  the  field  of 
hygiene  and  physical  education. 


PART  I 

PRINCIPLES  RELATING  TO  HEALTH 
INSTRUCTION 

Thomas  D.  Wood 

Meaning  of  Health 

Health  may  be  considered  the  keynote,  the  fundamental  value, 
the  sine  qua  non  in  the  entire  education  of  the  child,  if  the  word 
health  connotes  not  simply  a  normal  state  of  the  vegetative  or- 
ganism, but  a  biologic  soundness  and  completeness,  present  and 
potential,  in  respect  to  the  racial  as  well  as  the  social,  industrial, 
and  other  obligations  of  the  growing  boy  and  girl.  Health  .is 
the  condition  of  the  individual  who  is  organically  sound  and 
who  has  the  biologic  basis  for  the  attainment  of  completeness 
of  body,  completeness  of  mind,  and  completeness  of  character. 

Health  is  not  the  end  of  life  nor  of  education,  but  it  is  an 
essential  condition  for  the  realization  of  worthy  ends,  more  im- 
mediate or  ultimate,  in  the  career  of  the  individual.  The  epi- 
grammic  question  may  well  be  reiterated,  "  What  shall  it  profit 
a  child  if  he  gain  the  whole  world  of  knowledge  and  lose  his 
health  ?  "  What  may  a  child  be  allowed  to  accept,  by  those  in 
any  way  responsible,  in  exchange  for  any  actual  or  vital  part  of 
his  health? 

The  people  of  this  country  are  rapidly  awakening  to  an  ap- 
preciation of  the  national  resources.  The  most  important  of  all 
the  nation's  resources  is  the  health  of  the  people,  and  the  most 
valuable  asset  in  this  capital  of  national  vigor  is  the  health  of 
the  children.  It  is  the  business  of  the  nation  to  protect  from 
harm  at  any  cost  the  heirs  of  all  the  heritage  of  the  past.  During 
the  school  period  the  teachers  become,  as  agents  of  the  state,  co- 
trustees with  the  parents  in  the  great  task  of  guarding  against 
injury  or  loss  those  upon  whom  the  future  of  the  world  depends. 
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A  dominant  chord  combining  two  main  notes  should  run  in 
close  harmony  throughout  the  education  of  the  child : 

(a)  The  teaching  at  every  reasonable  opportunity  of  the  prin- 
ciples of  healthful  living  as  related  to  the  individual,  the  home, 
and  the  community. 

(b)  The  inculcation  in  the  pupil,  by  every  practicable  means, 
of  hygienic  habits,  so  that  his  conduct  affecting  himself  and 
those  about  him  may  contribute  to  healthful  and  successful 
living. 

Health  Instruction :     Why  This  Teaching  has  been  Unsuccessful 

Health  instruction  is  one  of  the  most  perplexing  problems  in 
education  to-day.  No  phase  of  instruction  seems  more  impor- 
tant than  to  teach  the  child  how  to  live  in  a  healthful  manner. 
No  subject,  in  relation  to  its  importance,  is  more  neglected. 

On  the  whole  and  up  to  the  present  time,  the  teaching  of  hy- 
giene in  the  schools  has  been  inadequate  and  unsuccessful.  The 
following  reasons  are  proposed  to  explain  in  part  this  lack  of 
success : 

1.  The  teachers  generally  lack  conviction  regarding  the  value 
of  the  instruction  as  ordinarily  given  and,  partly  in  consequence 
of  this,  have  little  if  any  interest  in  such  teaching.  There  is 
abundant  reason  for  this  lack  of  conviction  and  interest  as  the 
methods  of  teaching  are  felt  to  be  faulty  and  the  effects  insuffi- 
cient to  justify  the  time  and  effort  given  to  the  subject. 

2.  The  teachers  are  too  frequently  wanting  in  the  personal 
standards  and  habits  of  individual  hygienic  living  which  are 
essential  as  the  primary  elements  to  give  authority  and  power  to 
such  teaching  with  reference  to  its  practical  applications.  The 
effective  teacher  must  give  essential  expression  in  personality 
and  conduct  to  the  principles  of  hygiene  which  are  being  taught. 

3.  The  teachers  in  the  majority  of  instances  do  not  possess 
the  information,  the  scientific  and  practical  knowledge  needed 
for  the  clear  presentation  of  material  which  should  be  wisely 
selected  and  adapted  to  the  needs  of  the  pupil  at  the  time. 

4.  The  present  teaching  of  physiology  and  hygiene  involves 
too  many  facts  of  anatomy  and  physiology.  It  is  doubtful 
whether  any  teaching  of  anatomy  and  physiology  as  such  is  ad- 
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visable  in  elementary  and  grammar  grades  and  very  little,  if  any, 
is  needed  in  the  high  school.  Not  until  the  student  is  of  college 
age  at  least,  is  the  study  of  human  anatomy  and  physiology  bene- 
ficial to  the  individual  except  in  the  presentation  of  very  general 
facts  and  principles  relating  to  the  body's  construction  and  func- 
tion which  may  strengthen  the  argument  in  support  of  hygienic 
living.  That  is,  the  claim  here  is  made  that  nowhere  in  the 
school  should  these  subjects  be  taught  systematically  as  branches 
of  science.  Much  of  the  material  ordinarily  employed  in  teach- 
ing physiology  and  hygiene  is  uninteresting,  difficult  and  beyond 
the  clear  comprehension  of  the  pupil.  Educators  know  that 
hygiene  is  required  by  law.  They  assume  that  it  is  an  impor- 
tant subject  and  that  the  child  must  know  the  anatomy  and 
physiology  to  understand  the  hygiene.  The  children  therefore 
try  to  memorize  dry  details  of  physiology  and  to  understand 
facts  and  principles  which  are  too  complex  for  them.  The  most 
absurd  and  ludicrous  records  of  school  tests  are  made  up  by 
the  ridiculous,  grotesque,  not  to  say  inaccurate  answers  to  ques- 
tions in  human  anatomy  and  physiology.  And  the  same  types 
of  answers  result  from  all  kinds  of  teaching,  indicating  that 
something  is  inherently  wrong  in  the  materials  and  methods  of 
instruction.  Much  of  the  description  in  text-books  is  beyond 
the  pupils  and  many  of  the  illustrative  cuts  are  not  understood. 
In  addition,  the  direction  of  the  pupil's  attention  to  the  struc- 
ture and  function  of  his  own  body  results  often  in  disturbed 
self-consciousness,  is  pedagogically  unsound,  and  contributes 
little  to  hygiene  teaching.  On  the  contrary,  it  may  directly  in- 
terfere with  the  desired  hygienic  application  and  antagonize  the 
pupil  in  relation  to  the  whole  subject.  The  psychology  of  health 
teaching  has  not  yet  been  worked  out  in  any  satisfactory 
fashion. 

5.  Further,  the  instruction  in  this  branch  of  education  is  too 
largely  theoretical,  too  little  related  to  and  judged  by  the  con- 
duct of  the  pupils.  The  tendency  now  throughout  the  schools 
is  to  value  mere  information  less  and  to  esteem  more  highly 
useful  reactions  and  habits.  In  this  field  more  than  in  any  other, 
unless  it  be  in  the  moral  field  which  it  is  impossible  und  un- 
desirable  to   separate   from   the  broadly  hygienic,   it   is   funda- 
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mentally  important  to  judge  results  of  hygiene  teaching  by  the 
practical  application  in  actual  and  immediate  living. 

6.  Too  much  emphasis  in  hygiene  is  directed  to  the  personal 
health  of  the  pupil,  too  little  to  the  health  and  well-being  of 
members  of  the  home  and  of  the  community.  The  child  is  not 
interested  in  his  own  health,  nor  should  he  be  except  as  he 
realizes  in  a  rather  vague  way  that  "  to  be  well  and  strong " 
enables  him  to  do  things  that  seem  worth  while;  to  help  the 
members  of  the  household,  the  teacher  and  other  friends ;  to  be 
useful  generally. 

But  what  are  the  child's  health  interests?  An  attempt  to  get 
at  this  question  directly  was  recently  made  in  the  Speyer  School 
and  in  a  fourth  grade  in  a  New  York  City  East  Side  boys' 
school.  Lists  of  questions  bearing  upon  the  subject  of  health, 
its  meaning,  means  of  attaining  it,  etc.,  were  asked  in  each  of 
these  grades.  In  the  first  four  grades  in  the  Speyer  School  the 
questions  were  put  orally  and  to  individual  children  so  there  was 
no  opportunity  for  one  child  to  be  influenced  by  the  answers  of 
others.  In  the  other  grades  the  answers  were  written,  and  no 
names  were  placed  upon  the  papers.  Thus  the  children  were 
encouraged  in  free  expression,  and  were  left  entirely  to  their 
own  reasoning.  No  previous  preparation  had  been  made  by 
them  and  no  suggestions  were  given  them  during  the  time  they 
wrote. 

In  the  first  four  grades  in  reply  to  the  question,  "  What  does 
it  mean  to  feel  well  ?  "  the  word  "  happy  "  was  used  in  nearly  all 
of  the  answers.  Some  said,  "  Glad,"  "  Feel  like  doing  things," 
"  Nice,"  "  Not  cross/'  "  Laughing  all  the  time,"  "  Running  and 
jumping."  In  response  to  the  question,  "  Why  do  you  wish  to 
be  well  and  strong?"  nearly  all  replied,  "So  I  can  play  and 
go  to  school."  When  asked,  "  How  can  you  become  big  and 
strong?"    they    replied,    "Bathe,"    "Eat   good    food,"    "Drink 

milk,"  "  Climb  a  lot,"  "  Mind  Dr. (school  physician)  and 

Miss  (gymnasium  instructor)."  All  gave  decided  em- 
phasis to  the  matters  of  food  and  exercise.  The  question,  "  How 
can  you  help  others  grow  big  and  strong?"  brought  out  many 
suggestive  answers,  among  them.  "  Take  the  baby  to  the  park 
every  day,"  "  Make  your  small  children  to  wear  rubbers  when 
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it  rains,"  "  Don't  let  your  father  smoke  in  the  kitchen,"  "  Make 
toast  for  sick  people,"  "  Send  for  the  doctor."  And  one  first 
grade  miss  more  interested  in  self-preservation  than  the  others 
said,  "  I  wouldn't  help  other  sick  people,  I  might  catch  it  my- 
self." "  What  are  some  of  the  things  mother  does  to  get  you 
ready  for  school  ?  "  was  asked.  There  was  general  agreement 
here  among  the  Speyer  children  who  answered,  "  Scrubs  and 
combs  me,"  "  Gives  me  good  breakfast — lots  of  oatmeal,"  "  Tells 
me  to  brush  my  teeth,"  "  Puts  clean  clothes  on  me."  The  East 
Side  boys  said  less  about  their  oatmeal  breakfasts  but  insisted 
that  their  mothers  scrubbed  their  ears  and  put  clean  clothes  on 
them. 

In  the  fifth  grade  the  following  questions  were  asked : 
i.  What  does  health  mean  to  you? 

2.  Why  do  you  want  to  be  well? 

3.  How  can  you  become  well  and  strong? 

4.  Name  the  persons  who  help  you  most  in  keeping  well  and 
strong. 

Nineteen  papers  were  collected,  and  the  idea  of  "  feeling 
well,"  "  happy,"  "  strong,"  "  bright,"  "  lively,"  "  not  sick,"  was 
expressed  fourteen  times  in  connection  with  the  first  question. 
One  child  said,  "  Health  makes  you  feel  like  going  some  and 
not  to  feel  lazy."  Another,  "  To  feel  well  makes  you  feel  like 
being  out  of  doors,"  and  another  replied,  "  Health  is  when  you 
are  not  in  danger  of  '  Tuberkolosis.'  "  To  the  second  question 
fifteen  pupils  gave  emphasis  to  the  fact  that  they  wanted  to  be 
well  in  order  "  to  go  to  school,"  "  to  be  out  of  doors,"  "  to  be 
able  to  see  friends,"  "to  romp  in  the  park,"  "  to  chase  with  my 
dog."  One  said,  "  I  want  to  be  well  for  when  I  am  sick  I 
have  bad  pains  and  that  makes  my  mother  feel  sad."  Another 
answered,"  I  want  to  be  well  for  then  you  don't  have  to  pay 
doctor  bills."  This  economic  value  of  health  was  repeatedly  ex- 
pressed by  the  East  Side  boys.  To  the  third  question,  the  ad- 
vice given  for  maintenance  of  health  was  related  generally  to 
proper  food,  clothing,  exercise,  and  sleep.  Of  the  person  who 
helped  in  keeping  them  well  and  strong,  mother  held  first  place, 
with  the  doctor  close  second.  With  the  East  Side  boys  this 
order  was  reversed. 
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In  the  sixth  grade  the  questions  asked  were  practically  the 
same  with  the  addition  of,  "  Is  it  better  to  play  out  of  doors  or 
in  the  house  and  why?  "  These  children  gave  the  same  emphasis 
to  health  as  a  means  of  happiness.  Two  said,  "  Health  is  happi- 
ness." All  gave  expression  to  the  general  idea  that  being  well 
meant  out-of-door  freedom  and  ability  to  do  things  and  to  go  to 
places.  Practically  the  same  health  suggestions  were  given  with 
strong  emphasis  upon  exercise.  This  was  especially  evident  in 
the  papers  written  by  the  East  Side  boys.  One  boy  said,  "  Ex- 
ercise two  times  a  day  some  times,"  and  another,  "  Sure  it  is 
better  to  always  play  out  of  doors."  The  question  regarding  the 
care  of  others  brought  some  interesting  answers.  "  If  I  am 
sick  and  it  is  contagious,  not  to  let  others  get  it."  "  Do  for 
others  like  helping  to  get  a  milk  station  for  babies,"  "  Be  care- 
ful about  spitting  on  floors,"  "  Tell  people  to  sleep  with  windows 
open,"  while  one  child  surprised  us  with  this  store  of  don'ts. 
"  Don't  put  snow  down  their  backs.  Don't  throw  garbage  in  the 
street.  Don't  put  dirty  milk  bottles  out.  Don't  breathe  in  other 
people's  breath.  Don't  let  somebody  eat  from  your  plate  or 
drink  from  your  cup."  These  children  were  unanimous  in  the 
decision  that  mother  helped  more  than  any  one  else  in  keeping 
them  well.  Father  with  the  ability  to  pay  bills  was  mentioned 
three  times,  the  doctor  eight  times,  the  street  cleaner,  janitor, 
milkman  and  policeman  were  also  mentioned.  One  child  said, 
"  My  father  helps  me  most ;  he  keeps  me  strict  and  clean,"  while 
an  analytical  youth  replied  in  this  manner,  "  Mother  (she  cares 
for  me)  ;  Father  (the  same)  ;  Milkman  (because  of  pure  milk)  ; 
Policeman  (because  of  law  and  justice)  ;  Teacher  (because  of 
education)."  All  agreed  it  was  better  to  play  out  of  doors  than 
in  the  house. 

In  the  seventh  grade  the  questions  were  the  same  in  spirit  with 
the  addition  of,  "  In  order  to  be  well  and  strong,  what  are  some 
of  the  things  necessary  to  both  plants  and  animals  ?  "  To  the 
first  question  all  responded  freely,  giving  the  same  emphasis  to 
the  happiness  side  of  life.  One  wrote,  "  Health  means  happi- 
ness, comfort,  joy."  In  reply  to,  "  Why  do  you  wish  to  be  well 
and  strong?"  the  answers  were  similar  to  those  received  from 
the  fifth  and  sixth  grades  only  they  were  more  definitely  and 


203]  Health  Instruction  in  the  Elementary  School  13 

maturely  expressed.  Among  the  answers  were,  "  I  want  to  be 
well  to  have  plenty  of  schooling  and  games,"  "  I  want  to  be  well 
so  I  can  play  basket  ball  to-night,"  "  I  want  to  be  well  to  have 
a  good  time,  be  happy  and  as  God  wants  me  to  be."  The  health 
suggestions  were  similar  to  those  before  noted,  pure  food,  ex- 
ercise, cleanliness,  being  emphasized.  The  question  regarding 
the  care  of  plants  brought  out  the  ideas  of  similar  care, — they 
should,  like  a  person,  be  bathed,  given  good  food,  air  and  sun- 
light. 

In  the  eighth  grade  the  pupils  stated  that  health  meant  "  suc- 
cess," "  joy,"  "  strength,"  "  pleasure,"  "  rosy  cheeks,"  and  "  hap- 
piness." They  wanted  to  be  well  that  they  might  "  have  fun," 
"  go  to  church,  school  and  parties,"  "  gain  weight  "  and  "  not 
be  a  drudge  to  other  people."  Their  health  suggestions  were 
confined  mainly  to  the  fresh  air-exercise  problem,  while  those 
for  helping  others  were  rather  more  surprising.  "  Don't  spit  in 
open  places."  '''  Be  clean  at  home  same  as  at  school."  "  Keep 
yourself  well,  that  will  help  others."  "  Behave  so  you  don't  put 
an  extra  strain  on  your  teacher."  "  Don't  let  anybody  come  to 
school  without  an  examination." 

In  no  answer  is  there  any  suggestion  that  the  child  is  in- 
terested in  health  in  the  abstract  or  as  a  future  beneficial  state. 
His  sole  health  concern  exists  in  application  and  relation  to  the 
immediate  present.  Interest  in  growing  well  and  strong  is  no- 
where indicated  save  as  this  state  gives  increased  power  and 
capacity  for  present  enjoyment. 

Another  reason  for  unsatisfactory  results  in  hygiene  teaching 
is  that  too  much  attention  is  given  to  disease  and  not  enough  to 
health.  This  has  been  the  case  in  much  of  the  temperance  in- 
struction. Children  may  sometimes  be  instilled  with  whole- 
some fear  by  presentation  of  pathological  effects  of  alcohol  and 
narcotics.  More  frequently,  however,  if  not  depressed  by  dis- 
ease pictures,  they  consider  facts  with  wonder,  sometimes  with 
amusement,  often  with  skepticism  and  indifference.  The  con- 
structive health  influence  would  be  much  better  gained  by  point- 
ing out  the  domestic,  social,  and  economic  evils  resulting  from 
intemperance  and  by  giving  strong  emphasis  to  ennobling  ideals,. 
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or  to  positive  standards  of  health,  and  to  the  power  of  doing 
things  worth  while. 

The  present  text-books  are  on  the  whole  quite  unsatisfactory, 
because  they  contain  too  much  anatomy  and  physiology  with 
illustrations  which  are  either  not  understood  or  too  largely  nega- 
tive in  effect.  Very  few  text-books  contain  enough  sanitation, 
public  health,  bacteriology,  and  practical  hygiene  related  to  in- 
dividual, social  and  industrial  needs. 

Method  of  Instruction 

It  is  recognized  more  every  day  by  intelligent,  thinking  lay- 
men and  by  progressive  educators  that  the  public  schools  should 
train  children  more  practically  and  successfully  for  the  activities 
of  every-day  life,  for  the  responsibilities  of  society  and  of  citizen- 
ship and  all  that  they  involve.  The  practical  interests  of  life 
are  being  studied  in  the  school  through  manual  training,  cook- 
ing, sewing,  drawing,  music,  etc.  The  humanitarian,  the 
esthetic,  and  the  utilitarian  are  alike  finding  their  places.  Much 
that  is  most  closely  related  to  the  art  of  living  is,  however,  still 
neglected. 

Life  is  well  defined  as  the  correspondence  of  an  organism  to 
its  environment.  Human  life  involves  the  conscious,  intelligent 
correspondence  and  adaptation  of  the  human  organism  to  its  en- 
vironment, brought  about  through  the  wise  and  effective  super- 
vision of  the  individual,  properly  instructed  and  trained. 

Civilization  and  education  proceed  in  development  from  the 
objective  to  the  subjective,  and  the  relative  emphasis  placed  by 
teachers  and  the  public  in  general  upon  the  subjects  of  study 
well  illustrates  this  statement.  The  time  and  thought  in  school 
are  for  the  most  part  given  to  the  study  of  the  environment 
and  its  indirect  relations  to  human  life,  while  it  is  taken  for 
granted  that  the  organism  will  instinctively  or  unconsciously 
adapt  itself  successfully  to  its  surroundings.  It  is  true  indeed 
that  the  great  world  is  infinitely  larger  than  the  individual  and 
that  most  of  the  time  and  interest  of  the  human  being  in  school, 
and  in  life  in  general,  will  naturally  and  desirably  be  taken  up 
with  the  consideration  of  things  outside  of  himself  and  outside 
of  any  consciousness  of  their  relation  to  him.     But  for  the  sake 
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of  the  best  health  and  life  of  the  individual  it  is  necessary  that 
he  should,  and  consciously  to  a  considerable  extent,  adjust  his 
organism  to  his  environment,  and  also,  so  far  as  may  be  neces- 
sary and  possible,  adapt  his  environment  to  his  own  organic 
needs. 

Hygiene  should  be  taught  continuously  throughout  the  school 
life  of  the  child.  Such  instruction  in  the  elementary  school  can 
best  be  given,  not  through  a  special  course  in  hygiene,  but  by 
the  natural,  reasonable  application  of  any  fact  or  principle  which 
may  arise  in  connection  with  any  subject,  to  the  problem  of 
healthful  living.  Such  applications  may  be  made  sometimes  in 
school  assembly  and  often  in  school  rooms  to  the  class  of  chil- 
dren or  to  the  individual  pupil.  Frequently  opportunity  will  be 
found  in  relation  to  the  season  of  the  year,  weather,  interest  in 
games  and  festivals.  Correlation  should  be  made  with  other  sub- 
jects of  the  school  curriculum,  e.g.,  nature-study,  primitive  life, 
industry,  etc.,  wherever  such  applications  in  health  teaching  may 
be  made  in  a  reasonable  and  effective  way. 

In  the  elementary  school  as  well  as  in  the  high  school  and 
college,  correlation  may  be  made  between  hygienic  and  ethical 
and  social  values.  The  fundamental  ethical  principles  are 
closely  related  to  the  large,  primitive,  physical  and  racial  aspects 
of  living. 

While  attention  should  be  given  to  the  personal  health  of 
pupils  in  teaching  hygiene,  much  emphasis  should  be  placed  as 
already  suggested  upon  the  health  of  school,  home  and  com- 
munity, and  the  obligations  of  the  pupil  in  relation  to  these 
social  interests. 

The  pupil  should  get  health  instruction  from  many  sources, 
from  parents,  family  doctor,  older  brothers  and  sisters.  So  far 
as  the  school  is  concerned  the  teacher  who  knows  the  pupil  best 
and  is  brought  into  closest  contact  with  him  has  the  best 
chance  to  teach  health  as  well  as  ethics.  In  the  elementary 
school  the  grade  teacher  has  this  opportunity  and  responsibility. 

Sex  Instruction  or  Training  for  Parenthood 

Instruction  with  reference  to  sex  is,  in  many  respects,  the 
most  vital  and  important  phase  of  health  education.     The  fol- 
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lowing  considerations  explain  in  part  the  delay  in  development 
of  this  field  and  at  the  same  time  indicate  certain  prejudices  and 
difficulties  which  must  be  overcome. 

1.  It  has  been  assumed,  until  recently,  by  most  people,  and  is 
still  believed  by  many,  that  an  innocence  dependent  upon  com- 
parative ignorance  of  sex  was  desirable  up  to  maturity. 

2.  There  has  been  lacking  a  definite  knowledge  and  opinion 
regarding  the  biological,  hygienic,  psychological,  sociological  and 
ethical  aspects  of  sex  sufficient  for  satisfactory  education  in  this 
field. 

3.  The  atmosphere  of  human  life,  in  respect  to  sex,  has  been 
so  often  clouded ;  the  stream  of  human  thought,  of  memory  and 
conduct  has  been,  and  is  so  often,  made  turbid  by  various 
degrees  of  error,  that  many  really  good  people  fail  to  fulfill 
their  obligations  of  instruction  and  guidance  of  their  own  chil- 
dren or  of  the  children  of  others.  Again,  not  a  few  parents 
through  lack  of  appropriate  training  in  youth,  or  because  of 
temperamental  limitations,  are  so  constituted  that  it  seems  almost 
impossible  for  them  to  teach  and  guide  their  own  children  with 
frankness  and  tact. 

The  immediate  and  more  indirect  advantages  of  wise  sex 
teaching  cannot  be  elaborated  here,  but  the  possible  benefits  of 
such  instruction  and  guidance  upon  the  individual,  the  home, 
and  society  at  large  cannot  be  overestimated. 

With  reference  to  the  individual  teaching  of  the  child  wher- 
ever and  whenever  this  may  be  sensibly  possible,  some  funda- 
mental considerations  seem  important. 

The  average  normal  or  typical  child,  up  to  the  beginning  of 
adolescence  at  least,  is  unconscious  of  sex  feeling  or  impulse. 
The  curiosity  or  question  of  such  a  child  regarding  reproduc- 
tion or  sex  matters  represents  the  same  kind  of  natural  intel- 
lectual inquiry  which  the  child  might  feel  or  express  regarding 
any  interesting  phenomenon,  unless  by  the  unfortunate  attitude 
of  elders  and  companions  the  child  is  made  conscious  of  some 
peculiar  quality  of  interest  attaching  to  this  class  of  subjects. 

There  are,  of  course,  some  children,  who,  before  they  reach 
their  teens,  for  one  reason  or  another,  have  become  precocious 
in  relation  to  sex  feeling  or  habit.     These  should  be  helped  as 
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wisely  as  possible  according  to  individual  needs.  It  is  most 
important,  however,  that  the  simple,  natural,  and  relatively  un- 
conscious attitude  of  the  typical  child  should  be  preserved,  not 
by  withholding  knowledge,  but  by  giving  all  the  instruction 
needed  in  the  most  satisfactory  manner. 

The  child,  up  to  adolescence,  will  be  best  taught  first  by  the 
carrying  over  of  the  applications  from  nature-study,  and  from 
the  study  of  life  in  general,  and,  second,  by  the  satisfying 
answers  to  the  freely  asked  questions  of  the  child  as  they  occur. 
The  possible  exceptions  to  the  above  might  be  the  simple  direc- 
tions to  be  given  to  the  child  regarding  the  routine  care  of  the 
body  when  the  age  of  self-care  is  reached. 

For  the  young  child,  however,  the  problem  is  more  psy- 
chologic than  hygienic  or  moral,  and  no  problem  in  education 
requires  keener  psychologic  insight,  or  finer  pedagogic  skill  than 
to  know  how  the  individual  child  should  have  the  simple  sex 
questions  answered  according  to  nature,  temperament,  stage  of 
mental  development,  and  the  rest.  It  is  better  not  to  put  any 
of  the  sex  books  into  the  hands  of  a  child,  but  the  parent  and 
the  teacher  should  be  familiar  with  the  best  literature  in  this 
line,  and  be  able  to  give  the  instruction  in  a  direct  and  satisfac- 
tory way. 

The  basis  of  successful  sex  teaching  is  companionship  and 
confidence  between  the  child  and  the  parent,  or  the  person  who 
stands  in  the  place  of  the  parent  in  this  phase  of  instruction. 
More  important  than  the  knowledge  of  sex  hygiene,  then,  are 
the  motives,  which  at  different  stages  of  development  and  for 
different  types  of  young  people  will  control  thought  and  action 
as  effectively  as  possible. 

Adequate  instruction  in  sex  hygiene  cannot  be  given  until : 
(a)  enlightened  public  opinion  recognizes  sufficiently  the  neces- 
sity for  such  instruction,  and  exhibits  confidence  in  the  ability 
of  responsible  advisers  of  children  and  youth  to  give  the  instruc- 
tion needed;  (b)  teachers  are  intelligent,  wise,  and  tactful 
enough  to  give  such  instruction  and  guidance  successfully.  Com- 
paratively few  teachers  to-day  are  capable  of  meeting  the  obliga- 
tions which  are  involved  in  relation  to  the  teaching  of  sex 
hygiene. 
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Training  of  Teachers 

For  the  most  part,  health  instruction  throughout  the  lower 
grades  should  be  given  by  the  regular  teacher.  It  is  more  im- 
portant that  this  teacher  should  be  an  embodiment  of  what  is 
sound  and  fine  and  wholesome,  that  she  should  inspire  in  her 
pupils  a  sane  passion  for  all  that  is  healthful,  rational,  and  en- 
nobling, than  that  she  should  simply  have  great  knowledge  or 
a  mastery  of  pedagogic  technique.  She  must  be  mature  in  judg- 
ment as  well  as  in  body  and  heart,  and  she  should  have  a  philos- 
ophy of  life  based  upon  a  knowledge  of  biology  and  of  human 
conditions  which  will  give  her  a  true  appreciation  of  the  relative 
values  of  human  life  in  the  large,  and  of  the  details  of  each 
day. 

The  training  of  this  teacher  of  hygiene  should  begin  with  his 
or  her  own  school  life.  However,  as  it  is  almost  impossible 
to  find  a  school  in  which  this  subject  receives  adequate  attention, 
we  may  not,  in  this  generation  of  teachers  at  least,  expect  to 
find  many  who  have  had  the  best  of  all  preparations  for  the 
teaching  of  health  and  hygiene,  viz.,  the  instruction  and  develop- 
ment from  childhood  in  a  school  atmosphere  where  this  subject 
has  the  place  which  it  deserves. 

Many  of  the  grade  teachers  will  study  in  the  high  school,  and 
if  this  course  of  study  contains  as  much  instruction  in  physics, 
chemistry,  biology,  hygiene  and  sanitation  as  all  of  the 
students  should  receive  for  the  practical  purposes  of  life, 
those  who  teach  later  will  have  had  a  good  foundation  for  the 
instruction  of  their  pupils  in  matters  relating  to  health.  It  is 
practically  more  important,  however,  that  the  normal  schools 
and  all  institutions  which  train  teachers  should  provide  instruc- 
tion in,  and  give  due  emphasis  to,  the  subjects  bearing  upon 
hygiene.  For  the  proper  training  of  teachers  in  general  there 
should  be  in  every  normal  school  and  college  a  course  in  educa- 
tional hygiene  which  will  prepare  the  teacher  to  deal  adequately 
with  the  different  aspects  of  health. 

The  best  teaching  of  hygiene  in  the  lower  grades  cannot 
be  given  by  the  use  of  text-books,  but  it  is  all-important  that 
there  should  be  many  helpful  books  providing  the  teachers  with 
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scientific  material  in  such  form  that  they  can  readily  adapt  it  to 
the  needs  of  children  of  different  ages  and  various  conditions 
of  life.  Again,  teachers  will  be  greatly  helped  by  books  sug- 
gesting the  application  of  many  subjects  and  facts  to  health 
teaching,  and  pointing  out  the  desirable  correlation  between  hy- 
giene and  other  subjects  in  the  course  of  study. 

While  most  of  the  instruction  in  hygiene  in  the  public  schools 
must  be  given  by  the  general  teacher  if  given  at  all,  and  while  as 
a  rule  it  is  better  that  the  grade  teacher  should  give  this  direct  in- 
struction to  the  pupils,  still  it  is  important  for  several  reasons  that 
there  should  be  special  teachers  of  hygiene  in  the  high  schools 
as  well  as  in  the  higher  educational  institutions,  and  special 
supervisors  of  hygiene  in  the  elementary  and  grammar  schools. 

For  reasons  which  are  interesting  but  too  complicated  to  de- 
velop at  this  time,  there  is  and  will  be  for  some  time  a  tendency 
to  slight  the  teaching  of  hygiene  in  the  work  of  the  school.  In 
the  competition  and  pressure  of  subjects  in  the  school  curri- 
culum, in  the  confusion  and  congestion  of  conscious  interests  in 
the  minds  of  both  teacher  and  pupil,  hygiene  will  commonly  be 
crowded  out  of  its  rightful  place.  It  is  important,  then,  to  have 
the  special  teachers  and  supervisors  protect  this  subject,  pre- 
sent its  claims  and  procure  its  reasonable  recognition  as  well  as 
supervise  and  direct  in  various  ways  the  health  instruction  given. 

There  will  be  few  places  at  first  where  a  special  teacher  or 
supervisor  of  hygiene  will  be  employed  under  this  title  to  give 
his  or  her  first  thought  or  entire  time  to  this  work.  In  some 
of  the  large  cities  the  school  physician  or  a  medical  supervisor 
may  attend  adequately  to  this  interest.  But  this  will  not  often 
be  the  case  unless  the  physician  has  an  extraordinary  interest  in 
the  teaching  of  hygiene  in  the  schools  or  unless  he  is  employed 
on  such  terms  that  it  is  not  necessary  for  him  to  devote  much 
time  or  energy  to  the  practice  of  medicine.  In  some  situations 
the  teacher  of  science  or  biology  may  be  the  logical  person  to 
supervise  this  teaching  of  health.  But  although  these  subjects 
are  related  so  closely  to  health  and  hygiene,  it  is  the  exceptional 
teacher  in  this  line  who  has  a  genuine  instinct  and  feeling  for 
hygiene  and  makes  the  application  of  his  own  subjects  to  health 
in  a  satisfactory  manner. 
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In  some  places,  this  special  teaching  or  supervision  of  hygienic 
instruction  will  be  provided  best  by  the  school  nurse.  The  in- 
troduction of  the  graduate  nurse  into  public  education  has  been 
rapid  and  dramatic.  No  innovation  in  the  schools  has  met 
probably  with  more  instant  and  spontaneous  support  and 
approbation.  On  the  side  of  her  work  which  involves  preven- 
tion, detection  and  care  of  disease,  the  nurse  becomes  the  skilled 
helper  of  the  school  doctor,  public  health  officer  and  family 
physician.  In  aspects  of  school  administration,  she  must  act 
as  assistant  of  school  superintendent  and  principal.  Where  her 
work  touches  that  of  regular  and  special  teachers  in  the  school, 
intelligent  and  sympathetic  cooperation  is  required.  In  her  con- 
tact with  the  home,  wisdom,  tact  and  fine  judgment  are  needed 
in  order  that  information,  suggestion  and  inspiration  may  be 
furnished  in  a  way  to  incite  to  better  standards  of  living  and  a 
finer  conduct  of  individual,  home  and  community.  The  school 
nurse  comes  into  the  field  of  education  to  fill  an  important  gap 
in  the  protection  of  the  child's  health  and  to  supplement  in 
various  ways  the  sum  of  the  influences  needed  for  the  improve- 
ment of  individual,  home,  school  and  community  life. 

There  is  a  rapidly  growing  demand  for  special  teachers  and 
supervisors  of  physical  education,  and  hundreds  of  these  are  al- 
ready employed  in  the  public  school  service.  If  these  teachers 
have  any  genuine  interest  in  their  own  special  field  of  educa- 
tion they  are  primarily  devoted  to  the  health  and  rational  or- 
ganic development  of  their  pupils.  They  are,  to  be  sure,  in  most 
cases  too  narrowly  concerned  and  employed  in  the  gymnastic 
and  athletic  training  of  their  students  and  this,  as  a  rule,  with- 
out sufficient  general  or  professional  education  even  for  the 
special  work  which  they  are  trying  to  do.  But  it  seems  desirable 
to  take  advantage  of  the  existence  of  this  already  large  body 
of  special  teachers  with  their  interests  directed  toward  health ; 
to  enlarge  considerably  the  context  of  the  term  physical  educa- 
tion so  that  it  will  include  not  only  physical  training  but  school 
hygiene,  the  investigation  of  the  health  and  physical  condition 
of  the  pupils,  and  the  supervision  of  the  teaching  of  hygiene  in 
the  different  grades. 
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The  general  college  or  university  course  is  not  a  sufficient  pre- 
paration for  this  hygienic  specialist,  although  it  is  important  that 
he,  or  she  (for  the  majority  of  these  will  be  women,  for  some 
time  at  least)  should  have  collegiate  training.  The  medical 
course  is  not  enough  although  many  of  the  important  positions 
in  this  field  will  be  advantageously  filled  by  medical  graduates. 

The  special  teacher  and  supervisor  of  hygiene  should  have  a 
broad  general  education  with  a  thorough  grounding  in 
science,  and  a  special  training  in  biology,  anatomy,  physi- 
ology, psychology,  hygiene,  sanitation,  school  hygiene,  nature 
study  and  special  branches  of  these  subjects  which  are 
being  developed.  If  a  medical  training  and  experience  can  be 
added  to  this  preparation  it  will  be  of  great  advantage,  but  much 
of  the  technical  training  desirable  for  this  field  can  best  be  pro- 
vided in  the  colleges  and  universities  where  special  teachers  and 
supervisors  of  various  branches  are  trained  by  professional 
courses  of  instruction  adapted  to  their  several  needs.  Here,  the 
student  should  get  a  comprehensive  idea  of  the  history  and  prin- 
ciples of  education,  a  clear  and  sympathetic  understanding  of 
the  general  purposes  and  methods  of  educational  effort  and, 
through  contact  with  specialists  in  many  lines,  a  better  apprecia- 
tion of  the  nature  and  scope  of  his  own  work,  its  place  in  the 
general  scheme  of  education  and  its  relation  to  other  branches 
and  subjects. 

The  professional  training  of  teachers  in  such  a  course  as  I 
have  suggested  should  include  not  only  excellent  theoretical  in- 
struction but  practical  work  in  laboratory  and  gymnasium  and 
actual  teaching  of  hygiene  under  careful  criticism.  There  is 
here  a  new  grouping  of  interests  in  education,  and  in  a  sense  a 
new  specialty  in  the  field  of  teaching.  In  this  way,  as  has  al- 
ready been  suggested,  the  teaching  of  hygiene  in  the  schools  may 
most  successfully  be  accomplished. 

The  effective  teaching  of  health  requires  not  only  a  wise  and 
skillful  selection  and  adaptation  of  subject  matter  but  also  a  per- 
fect educational  method.  No  subject  can  fail  more  seriously 
in  the  schools,  if  improperly  handled,  than  this  vital  subject  of 
hygiene.  No  phase  of  education  is  more  fundamental  and  im- 
portant.    No  line  of  teaching  requires  more  careful,  more  ex- 
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tensive  or  more  thorough  preparation,  or  a  finer  grouping  of 
qualifications  of  health,  intellect  and  character  in  the  teacher. 

The  accomplishment  of  this  broad,  well-rounded  health  instruc- 
tion in  the  schools  must  necessitate  a  clear  appreciation  by  boards 
of  education,  superintendents,  and  principals  of  what  should  and 
may  be  accomplished.  The  teacher  must  have  broad  and 
thorough  preparation  for  this  instruction.  Such  professional 
training  must  be  given  in  the  institutions  where  teachers  are  pre- 
pared for  this  work.  If  teachers  are  already  overburdened  and 
have  too  many  subjects  now,  to  learn  and  to  teach,  then,  if 
the  need  is  as  important  as  it  appears  to  be  at  present,  other 
things  must  give  way  and  make  place  for  this  health  side  of 
education. 


PART  II 

SCHEME    OF    HEALTH    INSTRUCTION    IN 
SPEYER   SCHOOL 

Mary  Reesor 

KINDERGARTEN 

Approach  :  Daily  Interests  and  Activities 
In  the  kindergarten  where  subject  matter  is  less  definitely 
divided  into  recitation  periods  than  in  the  upper  grades,  in- 
struction in  hygiene  must  be  of  a  rather  intangible  nature.  This 
does  not  mean  that  the  value  of  such  instruction  is  less  here 
than  in  the  upper  grades.  In  fact,  it  is  being  recognized  that 
here,  where  the  home  and  school  so  intimately  meet,  is  the  sig- 
nificant place  for  the  beginning  of  health  instruction.  The 
day's  interests  and  activities  abound  with  opportunities  for  in- 
troducing this  work.  Here,  as  in  the  higher  grades,  this 
instruction  is  not  to  be  given  in  form  of  isolated  material.  It 
is  to  be,  rather,  the  outgrowth  of  the  daily  activities  in  which 
the  child  is  keenly  interested  and  which  become  so  large  a  part 
of  his  life. 

With  little  children  the  approach  to  be  used  is  the  activity 
side  of  child  life — games,  songs,  occupations  and  daily  doings. 
When  the  child  enters  the  kindergarten  for  the  first  time  and 
takes  his  place  in  the  morning  circle,  he  enters  upon  an  entirely 
new  phase  of  life.  He  is  from  this  moment  a  little  citizen, 
responsible  to  some  extent  for  the  safety  and  happiness  of 
those  about  him.  He  is  thrown  at  once  into  situations  where 
he  must  give  as  well  as  take.  He  can  no  longer  live  and  act 
independently  of  those  about  him.  Here  then  the  alert  kinder- 
garten teacher  meets  with  numberless  opportunities  for  the 
training  of  young  citizens.  Here,  perhaps  more  definitely  than 
in  any  other  stage  of  development  of  child  life,  the  teacher  has 
the  opportunity  of  seeing  the  functioning  of  these  suggestions 
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in  the  activities  and  happenings  of  the  day.  The  spontaneity 
and  sincerity  of  child  life  make  a  most  responsive  medium  for 
the  development  and  expression  of  such  instruction. 

While  it  is  true  that  the  little  child  is  to  a  great  extent  at 
the  mercy  of  those  who  care  for  or  neglect  him,  it  is  believed 
that  much  may  be  done  even  during  kindergarten  age  to  im- 
plant ideals  of  right  living  and  doing.  Because  the  little  kinder- 
gartener, enjoying  his  milk  and  graham  cracker,  happily  ex- 
presses his  approval  of  such  a  lunch  and  then  fails  to  refuse 
the  coffee  which  is  offered  him  in  his  home,  does  not  indicate 
that  the  child  is  dishonest,  that  he  is  lacking  in  self-control, 
or  that  the  hygienic  instruction  received  in  the  school  has  been 
a  failure.  Who  can  say  that  such  instruction  is  lost  when  the 
tiny  East  Side  child  declares  to  her  mother  that  tea  and  coffee 
are  "trash"  for  teacher  says  so  and  she  knows?  The  little 
child  takes  much  in  faith.  How  much  of  this  instruction  will 
work  out  in  future  life,  who,  from  present  conditions  alone, 
can  safely  venture  to  state? 

It  is  realized  that  in  giving  kindergarten  instruction  a  definite 
place  in  such  a  scheme  of  work,  two  extremes  are  to  be  avoided. 
If  the  attempt  is  made  to  furnish  a  concrete  outline  in  order  to 
meet  the  demands  of  the  teacher  who  is  calling  for  definite  sub- 
ject matter,  the  work  in  hygiene  becomes  inflexible,  conven- 
tional, and  limited,  necessitating  the  adjustment  of  a  living 
child  and  his  interests  to  a  lifeless  outline.  On  the  other 
hand,  if  this  work  be  presented  from  the  standpoint  of  theory 
alone,  it  becomes  an  indefinite,  intangible  thing  in  which  the 
ordinary  teacher  takes  little  interest  and  finds  little  help.  If 
safe  middle  ground  be  held,  the  work  can  be  little  more  than 
suggestive.  Yet  the  principles  upon  which  this  entire  scheme 
of  work  is  founded  are  fixed,  and  if  kept  in  mind,  the  wise  and 
sympathetic  teacher  should  be  able  to  work  out  rather  definitely 
her  own  course  of  procedure,  without  losing  sight  of  the  funda- 
mental principle  that  all  of  the  work  in  hygiene  should  be  the 
outgrowth  of  the  particular  needs,  conditions,  interests,  and 
activities  of  her  particular  group  of  children. 

Only  with  this  fundamental  truth  in  mind,  are  the  following 
suggestions  given.     If  the  suggested  material  does  not  naturally 
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fall  into  use,  it  should  be  considered  irrelevant  and  promptly 
thrown  aside.  Hygienic  situations  and  material  should  never 
be  forced.  Where  they  are,  they  become  artificial,  affected,  in- 
sincere and  useless. 

Suggestive  Situations  and  Material 

I.     The  morning  circle. 

1.  The  morning  greeting.     Influence   of   the  happy,    attractively 

clean  child. 
Songs  and  exercises  involving  showing  of  hands,  clean 
clothing,  neat  shoes,  etc.  Emphasis  upon  the  delight  of  being 
associated  with  happy,  clean  children  rather  than  upon  the  dis- 
gust occasioned  by  the  unclean  children.  The  estimation  of 
teacher  and  friends  is  often  a  strong  incentive  to  right  doing. 

2.  Home  life. 

a.     Games  involving  imitation  of  processes  in  the  home. 

(1)  How  mother  gets  children  ready  for  school. 

(2)  What  child  does  for  himself. 

(3)  Getting  breakfast:   Preparation  and  care  of  food; 

food  suitable  for  breakfast;  milk — care  of  bot- 
tles; eating  breakfast. 

(4)  Lunch :     Suitable  food,  candy,   fancy  cakes,  etc. 

(5)  Airing  beds  and  clothing,  care  of  dolls'  beds. 

(6)  Sweeping,  dusting. 

(7)  Sleeping :    Hours,  ventilation  of  room,  night  cloth- 

ing. 

(8)  Father's  care. 

(9)  Mother's  care. 
II.     Lunch  period. 

1.  Clean  hands. 

2.  Use  of  napkins. 

3.  Protection  of  milk  and  crackers. 

4.  Table  manners. 
III.    Daily  work. 

1.     Care  for  others.    Responsibility  of  older  for  younger  children. 

a.  Placing  of  chairs. 

b.  Giving  out  material. 

c.  Putting  on  wraps. 

d.  Keeping  room  clean. 

e.  Care  during  fire  drill. 

f.  Care  during  play  periods. 
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2.  Personal  habits  which  affect  others  as  well  as  the  individual 

himself. 

a.  Coughing.    Turning  head,  holding  hand  or  handkerchief 

over  mouth. 

b.  Colds.    Use  of  handkerchief. 

c.  Personal  cleanliness. 

d.  Use  of  pencils. 

e.  Individual  drinking  cups. 

3.  Care  of  plants  and  materials. 

4.  Games,  songs,  etc. 

5.  Pictures. 

6.  Excursions. 

7.  Daily  and  seasonal  interests. 


GRADE    I 

Approach  :   Surrounding  Life 

The  suggestions  given  in  connection  with  the  kindergarten 
outline  apply  as  definitely  to  first  grade  work.  The  hygienic 
references  and  applications  must  come  naturally  and  spontane- 
ously and  only  in  relation  to  and  in  connection  with  the  things 
in  which  the  child  is  interested. 

The  study  of  Surrounding  Life  which  is  being  made  in  the 
lower  grades  of  Speyer  School  offers  a  natural  and  interesting 
approach  to  this  work.  Here  again  the  material  has  a  local 
coloring  and  represents  simply  some  of  the  present  interests  and 
activities  of  Speyer  School  children.  The  successful  use  of  this 
material  depends  so  largely  upon  the  personality  and  originality 
of  the  teacher  that  again  it  becomes  a  difficult  matter  to  present 
definite  material  for  general  use. 

The  suggested  material  does  not  in  any  way  represent  the 
scope  of  work  in  Surrounding  Life.  A  few  general  applica- 
tions are  suggested  to  show,  if  possible,  that  the  teaching  of 
hygiene  does  not  involve  the  introduction  of  abstract  and 
isolated  material,  but  that  it  is  bound  up  with  and  vitally  related 
to  the  situations,  activities,  and  interests  of  daily  life. 

Material 

1.  A  miniature  flat  given  to  the  children  to  locate,  clean,  and  furnish 

2.  Sewing — dressing  dolls. 

3.  Weaving — making  blankets  for  dolls'  beds. 

4.  Excursions  to  country,  markets,  factories,  etc. 

5.  Home  interests  and  activities. 

6.  Seasonal  interests. 

7.  Lunch  period  situations. 

8.  School  pets. 

9.  Plants  in  school  room. 

10.  Play,  games. 

11.  Stories. 

12.  Pictures. 

217]  27 


28  Teachers  College  Record  [218 

Suggestive  Applications 
I.     Miniature  flat. 

1.  Suitable  location  for  the  flat:     General  surroundings;  water 

supply ;  elevation ;  sunlight. 

2.  Preparation  of  the  home :    Cleaning  of  walls,  floors,  windows, 

closets,  etc.;  fumigation  of  the  rooms;  disposal  of  rubbish; 
cleaning  of  the  yard. 

3.  Furnishing  of  the  home :    Treatment  of  walls  and  floors ;  fur- 

niture suitable  for  different  rooms ;  curtains,  hangings ;  color 
scheme. 

4.  Care  of  the  house:    Sweeping,  dusting;  airing  of  rooms;  care 

of  different  rooms, — bath  room,  kitchen,  sleeping  rooms. 

5.  Others  who  help  care  for  the  home:    Firemen,  street  cleaners, 

policemen. 

II.     Dressing  dolls. 

1.  Materials  selected  for  different  articles. 

2.  Values  of  different  cloth  materials. 

3.  Uses  of  different  pieces  of  clothing. 

4.  Necessity  for  having  baby's  clothing  loose  and  comfortable. 

5.  Trimmings :     Cost,  value,  etc. 

6.  Care  of  different  articles  of  clothing. 

III.  Weaving  blankets. 

1.  Material  used. 

2.  Value  of  woolen  blankets:     Cost;  weight;  warmth;  wear. 

3.  Bed  making:    Relation  of  sheets  to  blankets;  care  of  bedding; 

washing  of  blankets ;  airing  of  bedding. 

IV.  Excursion  to  country.     {Autumn) 

1.  Gathering  and  storing  of  fruits  and  vegetables. 

2.  Foods  brought  to  us  from  the  farm. 

3.  Value  of  different  foods. 

4.  Care  of  foods  in  markets  and  in  home. 
V.     Home  interests  and  activities. 

1.  Mother's  care. 

2.  Care  of  home — child's  part  in  this. 

3.  Selection  of  food,  marketing,  preparation  and  serving  of  food, 

foods  for  different  seasons,  meals  and  people. 

4.  Making  of  clothes,  care  of  clothing,  change  of  clothing  to  suit 

weather  and  seasons. 

5.  Family  pleasures. 

6.  Family  pets. 

7.  Plants  and  flowers  in  the  home. 
VI.     Lunch  period  activities. 

1.  Personal  appearance:     Hands;  position  at  table. 

2.  Distribution  of  material. 

3.  Use  of  napkin. 
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4.  Articles  of  food :     Milk — its  care,  value,  etc. 

5.  Handling  cup,  crackers,  etc. 

6.  Table  etiquette. 

VII.     Care  of  pets  and  plants. 

1.  Proper  food. 

2.  Air. 

3.  Sunshine. 

4.  Things   needed  by  plants,  pets,  and  children  to  make  them 

beautiful,  happy,  and  useful. 


GRADE    II 
Approach  :    Nature  Study 


I. 


II. 


III. 
IV. 


General  Scheme 

Home  pets.     (October  and  November) 
i.    The  cat. 
2.     The  dog. 

Jack  Frost  and  his  playthings :   Water,  frost,  ice  and  snow. 
ber,  January,  and  February) 
i.    Water. 

a.  Its  uses. 

b.  What  it  gives  us. 
2.     Ice,  frost,  snow. 

a.  Winter  sports. 

b.  Jack  Frost — a  friend. 

Buds — the  pussy  willow.     (March  and  April) 
Seeds,  plants,  germination.     (May) 


(Decem- 


i 

2 

3 
4 
5 
6 

7 
8 

9 

10 


Material 

Children's  experience. 
Pictures,  stories,  games. 
Seasonal  interests. 
Classroom  conditions. 
Material  brought  in  by  children. 
Window  box. 
Plants  in  room. 
Simple  experiments. 
Excursions. 
Out-of-door  gardens. 


I.  Home  Pets  (October  and  November') 

I.    THE  CAT 

a.  Food 

Why  do  you  have  a  kitty?  In  Avhat  ways  is  she  like  you? 
What  do  you  feed  her?  She  is  very  fond  of  milk.  If  she  eats 
out-of-doors  in  the  winter,  see  that  her  milk  is  not  too  cold. 
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If  it  is,  she  will  not  drink.  Do  not  place  the  dish  of  milk  on 
the  stove.  When  kitty  goes  to  drink  she  will  burn  her  tongue 
on  the  hot  dish.  Rather,  add  a  little  hot  water  to  the  milk  and 
see  how  grateful  kitty  will  be.  How  does  kitty  drink?  What 
does  she  use  for  a  spoon?  She  is  fond  of  meat  also.  How 
does  she  manage  to  get  the  meat  off  of  the  bone?  What  does 
she  use  for  a  knife  and  fork? 

b.  Clothing 

Have  you  ever  thought  as  you  have  stroked  kitty's  soft  fur, 
that  it  is  her  coat  and  that  she  wears  it  for  just  the  same  reasons 
that  you  wear  clothes?  What  are  the  uses  of  this  fur?  Why 
do  you  wear  clothes?  Do  you  wear  the  same  kind  of  clothing 
all  the  year?  How  do  you  dress  when  you  go  to  the  park  in 
the  summer?  How  do  you  dress  when  you  go  coasting  in  the 
winter?  How  about  kitty's  change  of  clothes?  Who  cares  for 
your  clothes?  What  is  done  to  them  to  keep  them  clean  and 
neat?    Who  cares  for  kitty's  clothes?    How? 

c.  Teeth 

Have  you  ever  noticed  her  long,  sharp  teeth?  Why  does  she 
need  them?  She  has  teeth  which  are  flat  and  have  sharp,  cut- 
ting edges.     Why  does  she  need  these? 

d.  Feet 

Have  you  ever  seen  kitty  jump?  How  does  she  land?  As 
you  do  when  you  jump  in  the  gymnasium?  Why  are  her  feet 
padded?  Why  does  she  not  need  shoes?  Can  you  walk  as 
softly  as  she?  Can  you  jump  as  lightly?  Can  you  land  as 
easily?  Can  you  move  as  quickly?  Try  it  the  next  time  you 
play  "  Cat  and  Mouse."  When  you  go  to  the  gymnasium,  will 
you  show  me  how  your  kitty  walks,  runs,  and  jumps  ? 

e.  Tongue 

How  is  it  different  from  yours?  She  can  fold  her  tongue 
and  make  it  spoon  shaped.    Why? 

f.  Whiskers 

Have  you  ever  noticed  kitty's  whiskers?  Of  what  use  are 
they  to  her?    They  guide  and  protect  her  in  many  ways.    They 
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are  very  sensitive.  Try  touching  them  ever  so  lightly,  even 
when  kitty  is  asleep,  and  she  will  twitch  and  jerk  them.  When 
she  goes  about  in  the  dark,  these  long  whiskers  standing  out 
at  each  side,  feel  the  way.  If  they  rub  against  anything,  she 
looks  out  to  find  what  it  is.  When  she  wants  to  crawl  through 
a  hole,  she  reaches  out  with  her  whiskers.  If  they  rub  against 
the  sides  of  the  opening,  she  knows  the  hole  is  too  small  for  her 
body  to  pass  through,  and  she  goes  no  farther. 

g.  Care 

You  are  learning  that  kitty  is  a  very  wise  and  independent 
little  playfellow.  She  does  not  ask  you  to  do  many  things  for 
her.  How  does  she  care  for  herself?  Do  you  wash  your  face 
after  meals?  Kitty  does.  How  does  she  do  it?  She  likes  to 
be  clean.  She  brushes  her  own  hair,  too.  What  does  she  use 
for  a  brush  ?  Do  you  like  to  have  your  hair  smooth  and  glossy 
too?    Can  you  care  for  your  own  hair? 

Your  kitty  not  only  cares  for  herself,  but  she  takes  the  best 
care  of  her  baby  kittens.  What  are  some  of  the  things  she 
does  for  them  that  Mother  does  for  her  baby?  She  feeds  them, 
washes  them,  brushes  their  hair  and  carries  them  about. 

What  are  some  of  the  things  you  can  do  to  help  keep  kitty 
well  and  happy?  Give  her  plenty  of  clean  food.  Have  certain 
dishes  for  kitty  and  use  them  for  no  other  purpose.  Keep  these 
dishes  clean.  Never  let  her  eat  out  of  your  dish.  Never  feed 
her  at  the  table.  Let  her  have  her  own  time  and  place  to  eat. 
Teach  her  not  to  jump  on  the  table  or  to  touch  food  which 
does  not  belong  to  her.  Have  plenty  of  fresh,  clean  water  where 
she  can  get  it  when  she  is  thirsty.  You  know  how  thirsty  you 
get  at  times. 

Teach  your  kitty  to  be  clean  about  the  house.  If  you  are 
careful  to  leave  the  doors  open  so  she  can  get  out,  or  if  you 
will  take  her  out  regularly  you  can  train  her  to  be  clean  and 
regular  in  her  habits. 

See  that  she  has  a  clean,  comfortable  bed  in  which  to  sleep. 
Where  does  your  kitty  sleep?  How  does  Mother  care  for  your 
bed?  How  do  you  care  for  kitty's  bed?  She  should  not  sleep 
in  the  room  in  which  you  sleep  and  she  should  never  be  allowed 
to  sleep  in  your  bed. 
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Keep  her  in  at  night.  You  know  cats  kill  birds.  If  your  kitty- 
is  well  fed  and  is  kept  at  home,  she  will  not  kill  as  many  birds. 
Let  her  be  out-of-doors  as  much  as  you  can.  She  loves  to 
wander  around,  to  hunt  and  lie  in  the  sun  and  sleep.  She  does 
not  like  to  live  in  small,  warm  rooms. 

She  will  enjoy  playing  with  you.  but  do  not  handle  her.  She 
will  be  happier  if  allowed  to  play  freely,  and  she  will  feel  much 
better. 

Where  would  your  kitty  be  happier,  in  the  city  or  in  the 
country?  Tell  why.  Children  in  the  country  can  have  many 
pets.  There  are  gardens  in  which  the  cats  and  dogs  can  romp 
and  play ;  barns  and  sheds  in  which  they  can  hunt  and  sleep. 
All  pets  like  to  be  free.  They  want  to  be  where  they  can  run 
and  jump  and  play.  They  are  never  as  happy  and  well  when 
they  have  to  live  in  small  rooms  in  the  city. 

2.   THE  DOG 

How  are  dogs  of  use  to  people?  In  the  Far  North  they  take 
the  place  of  horses.  Tell  in  what  ways.  Describe  these  dogs. 
Find  pictures  of  them.  Have  you  ever  seen  a  shepherd  dog? 
Why  so  called?  Why  do  people  have  watchdogs?  Have  you 
ever  heard  of  dogs  that  have  saved  the  lives  of  people?  Tell 
of  the  dogs  which  help  on  the  life  saving  crews  and  with  fire 
and  police  departments.  Dogs  are  called  faithful  friends.  What 
stories  do  you  know  about  dogs  which  have  been  good  friends 
to  people? 

Dogs  make  interesting  playfellows  because  they  enjoy  so 
many  of  the  things  which  happy  children  enjoy.  They  love 
children;  they  enjoy  running  and  playing;  they  know  many 
things  in  which  children  are  interested ;  they  grow  fond  of  their 
homes  and  of  the  people  who  own  them;  they  are  pretty 
animals  when  well  cared  for,  and  if  well  treated  are  faithful 
friends  and  helpers. 

a.  Food 

A  dog  likes  meat  and  bones  especially.  How  do  his  teeth 
help  him  in  getting  the  meat  off  of  the  bone?  Why  are  his  jaws 
so  strong?  "A  bone  is  a  dog's  tooth  brush."  He  should  have 
one  every  day.    His  meat  should  be  fresh  and  clean. 
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Many  dogs  are  overfed.  Then  they  are  likely  to  get  fat, 
lazy,  stupid,  and  cross.  Why?  Have  you  ever  eaten  too  much? 
Did  you  feel  like  playing  directly  afterwards?  Some  people 
think  one  meal  a  day  is  enough  for  a  dog.  This  depends  upon 
how  much  he  plays  out-of-doors.  If  he  lies  around  in  a  warm 
room  all  day,  he  will  need  less  to  eat.  Is  this  true  of  boys  and 
girls  also?  Do  you  get  very  hungry  when  you  romp  and  play 
out-of-doors  all  day? 

b.  Clothes 

How  is  your  dog  clothed?  Can  he  go  out-of-doors  without 
wraps  in  the  winter  time?  Dogs  which  hunt  and  herd  live  out- 
of-doors  all  winter  and  need  no  wraps.  Why  do  we  see  so 
many  little  house  dogs  all  bundled  up  in  furs  and  sweaters? 
Do  you  get  as  cold  when  you  are  running  and  skating  or  coast- 
ing as  when  you  are  sitting  or  standing  still?  Do  you  feel 
the  cold  when  you  are  playing  in  the  gymnasium  even  when  the 
windows  are  open?  Your  teacher  has  you  move  about  when 
she  opens  the  windows  on  a  cold  day.    Why? 

c.  Care 

Does  your  dog  take  as  good  care  of  himself  as  kitty  does? 
If  the  dog  lives  near  water  he  goes  swimming  often.  When 
we  make  him  live  where  there  is  no  place  to  swim,  we  must 
see  that  he  has  his  bath.  Did  you  ever  bathe  your  dog?  Have 
you  ever  seen  a  dog  take  a  bath  in  the  ocean?  How  does  he 
dry  himself  when  he  comes  out  of  the  water? 

Your  dog  should  have  plenty  of  food  but  he  should  not  be 
overfed.  Let  him  be  out-of-doors  as  much  as  possible.  See 
that  he  has  a  comfortable  bed  and  that  it  is  well  cared  for. 
How  should  you  care  for  his  bed?  What  kind  of  a  bed  has 
your  dog?  Where  is  the  bed?  The  dog  is  not  so  fond  of 
warmth  as  kitty  is.  Give  him  plenty  of  fresh,  clean  water  to 
drink.  He  gets  very  thirsty  if  he  runs  and  plays  hard.  Is  it  so 
with  you? 

Keep  your  dog  at  home  unless  there  is  someone  to  go  out 
with  him.  Do  not  let  him  run  about  alone.  He  may  get  run 
over,  annoy  other  people,  bark  at  and  frighten  horses,  fight 
with  cats  and  dogs,  eat  what  is  harmful  and  which  does  not 
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belong  to  him,  bite  children,  and  make  himself  a  general  nuis- 
ance. Take  your  dog  out  regularly,  train  him  in  good,  clean, 
and  useful  habits. 

Country  dogs  enjoy  many  pleasant  things  which  are  unknown 
to  the  poor,  unfortunate  city  dog.  The  city  dog  has  few  places 
in  which  to  run  and  play ;  he  has  no  chance  to  hunt  and  swim ; 
he  is  never  free  from  the  dangers  of  the  city  and  he  has  no 
barn  in  which  he  can  sleep  in  the  fresh,  cool  air. 

Dogs  love  the  country  even  more  than  cats  do.  It  is  the  only 
place  where  they  can  really  live  as  they  wish  to.  If  you  feel 
that  you  must  keep  a  dog  in  the  city,  will  you  see  that  he  has 
as  many  of  the  things  he  likes  best  as  you  can  give  him  ?  When 
you  go  out  to  play,  he  will  enjoy  going  with  you,  and  if  you 
treat  him  kindly,  you  will  find  him  one  of  the  j oiliest  play- 
fellows. 

II.  Jack  Frost  and  His  Playthings:    Water,  Frost,  Ice, 
and  Snow  (December,  January,  and  February) 

I.    WATER 

a.  Its  Uses 

(1)  Drinking  Purposes 

We  see  water  so  often  and  it  is  such  an  easy  matter  to  get 
a  drink  that  we  think  very  little  about  it,  but  were  you  ever 
very  thirsty  and  not  able  to  get  a  drink?  Oh,  how  you  did 
wish  for  a  drink  of  water.  Ice  cream,  soda-water,  or  even 
milk  would  not  satisfy  you.  You  wanted  water  and  nothing 
else.  In  fact,  we  could  not  live  without  water.  It  is  a  good 
food  for  all  people.  Even  tiny  babies  drink  it,  and  it  is  good 
for  them.  You  remember  how  careful  we  had  to  be  to  see  that 
kitty  and  our  dog  had  all  the  water  they  needed. 

It  is  necessary  that  we  have  clean  water  to  drink.  That  is 
why  many  people  are  working  very  hard  and  are  spending  much 
money  in  order  that  we  may  have  clean  water  to  use.  They 
are  careful  to  get  the  water  from  clean  places,  and  to  have  it 
pass  through  clean  pipes  into  our  homes.  Even  with  all  of  this 
care,  Mother  is  afraid  the  water  may  not  be  just  right,  and 
that  is  why  she  boils  it  before  she  gives  it  to  the  wee  baby  to 
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drink.     Sometimes  she  boils  all  of  the  water  you  drink  in  your 
home. 

(2)   Cooking  Purposes 

What  should  we  do  without  water  when  it  comes  to  prepar- 
ing and  cooking  our  food?  You  know  how  carefully  Mother 
washes  the  meat  and  apples  and  potatoes  before  she  puts  them 
into  the  water  to  cook.  Have  you  ever  helped  wash  fruit  and 
vegetables?  Then  when  they  are  clean  and  ready  to  be  cooked, 
you  know  how  they  are  put  into  the  water.  How  hungry  boys 
and  girls  do  enjoy  hearing  the  water  boil,  for  they  know  that 
means  good  things  to  eat — and  soon.  Do  you  know  what  hap- 
pens if  the  potatoes  boil  dry? 

b.  What  It  Gives  Us 

Water  not  only  makes  our  food  pleasant  and  wholesome  to 
eat,  but  it  gives  us  our  food — for,  how  could  our  beans  and 
potatoes  grow  if  there  were  no  rain  to  feed  the  plants ;  how 
could  the  apples  and  oranges  ripen  if  there  were  no  rain  to 
fall  upon  thirsty  trees ;  how  could  our  cows  and  pigs  grow  if 
they  had  no  water  to  drink ;  and  how  could  the  fishes  live  if 
there  were  no  water,  for  water  is  their  home,  you  know. 

In  still  another  way  water  gives  us  our  food;  yes,  and  our 
clothing,  and  even  the  houses  in  which  we  live  and  the  seats  in 
which  we  are  sitting  now.  I  can  see  that  you  want  to  say  "how?" 
Maybe  you  can  help  me  think  it  out.  Many  of  the  things  which 
we  use  and  eat  and  wear  come  from  far-off  places.  The  beauti- 
ful white  grapes  which  we  enjoy  about  Christmas  time,  our 
tea  and  coffee  and  many  kinds  of  goods  from  which  our  clothes 
are  made,  many  of  our  toys  and  games,  come  from  countries 
on  the  other  side  of  the  ocean.  How  do  they  get  to  us?  Have 
you  ever  seen  a  large  ship?  Have  you  noticed  how  smoothly 
and  rapidly  it  ploughs  its  way  through  the  water?  But  many 
of  these  things  have  to  be  carried  to  people  who  do  not  live 
near  the  water.  How  are  they  carried?  Have  you  ever  ridden 
on  a  train  ?  Is  water  of  any  use  to  the  big  steam  engines  which 
draw  the  trains?     How? 

We  are  learning  that  water  gives  us  many  of  the  best  and 
most  beautiful  things  we  have,  but  do  you  know  if  it  were  not 
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for  water  we  could  not  eat  this  good  food  and  wear  the  warm 
clothes  and  play  the  jolly  games  and  enjoy  the  beautiful  trees  and 
flowers,  because  without  water  we  could  not  be  clean,  healthy 
children.  Think  how  dirty  our  streets  would  be  if  there  were 
no  rain  to  wash  them  and  if  there  were  no  water  for  the  street 
cleaners  to  use  for  flushing  them.  Have  you  ever  seen  the 
street  cleaners  scrub  the  streets?  How  do  they  do  it?  As 
Mother  scrubs  your  kitchen  and  bathroom  floors?  How  untidy 
our  homes  and  school  rooms  would  become  if  they  were  not 
cleaned  often  with  soap  and  hot  water.  Have  you  ever  watched 
an  older  person  scrub  your  floors,  windows,  cupboards,  and 
wash  and  boil  your  clothes?  You  know  how  Mother  washes  the 
dishes  with  soap  and  water,  how  carefully  she  rinses  them 
with  clean  hot  water  and  then  wipes  them  on  a  clean,  white 
towel.  Have  you  ever  helped  dry  dishes?  Each  room  in  the 
house  needs  to  be  cleaned  with  soap  and  water.  The  kitchen 
and  bathroom  seem  to  take  more  scrubbing  than  the  others. 
Have  you  ever  watched  Mother  scrub  the  bathtub?  If  you 
learn  just  how  to  do  these  things  now,  you  can  help  her  in  many 
ways  when  you  grow  older  and  stronger.  Even  while  we  are 
small  boys  and  girls,  there  are  many  things  which  we  can  do 
to  help  keep  our  homes  and  ourselves  clean.  Can  you  name 
some  of  these  things?  Are  you  not  glad  that  you  have  all  the 
water  you  want?  Will  you  think  about  this  when  you  take 
your  bath  this  evening,  when  you  brush  your  teeth  in  the  morn- 
ing, and  when  you  put  on  your  nice  clean  clothes  and  sit  down 
to  your  good  breakfast? 

2.    ICE,    FROST,    AND   SNOW 

a.  Winter  Sports 
We  are  not  the  only  people  who  are  fond  of  water.  Jack 
Frost  likes  it  too  and  he  can  do  many  things  with  it  which  we 
cannot.  He  can  change  it  into  sparkling  frost,  soft  downy  snow, 
cutting  sleet  and  hail,  and  crackling  ice.  We  can  always  tell 
when  he  is  ready  for  his  play  time.  He  first  tells  us  he  is 
here  by  pinching  our  cheeks,  biting  our  toes  and  fingers,  and 
saying  to  us  in  a  hundred  different  ways :  "  Come  boys  and 
girls,  I  am  ready  for  my  winter  frolic.    Are  you  ready  for  me? 
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No  lazy,  sleepy  children  for  my  friends.  If  you  are  going  to 
play  with  Jack  Frost,  you  must  be  awake  and  lively,  too.  So 
get  out  your  winter  clothes,  warm  underwear  with  long  sleeves 
and  legs,  long  woolen  stockings  and  high,  heavy  shoes.  (Slip- 
pers were  never  intended  for  my  friends  for  winter  wear.)  And 
don't  forget  your  rubbers  and  overshoes.  My  playmates  cannot 
afford  to  have  colds  and  sore  throats.  They  need  their  days  for 
work  and  play.  So  see  that  your  dresses,  skirts,  waists,  coats  and 
trousers  are  of  warm  material  and  have  them  loose  and  com- 
fortable, for  we  shall  have  to  run  and  climb  and  tumble  about. 
Put  on  extra  outside  wraps  —  leggings,  for  we  shall  tramp 
through  deep  snow ;  warm  hoods  and  caps  to  protect  your  ears 
when  we  play  snow  ball ;  warm  gloves  and  mittens,  for  when  we 
make  our  snow  man,  we  want  no  cold,  chapped  hands.  Of 
course  you  will  not  need  all  of  this  extra  clothing  when  you 
are  in  the  house  hidden  away  from  me,  but  when  you  come  out 
to  play  with  Jack  Frost  you  must  be  ready  for  him.  Now  bring 
your  sleds  and  skates — and  away  with  me  for  a  happy  hour." 

After  the  play,  when  you  are  tired,  and  hungry  and  sleepy 
(oh,  how  hungry  and  sleepy  Jack  Frost  makes  one!)  and  you 
have  had  your  dinner,  and  Mother  has  tucked  you  in  your  clean, 
warm  bed,  Jack  Frost  comes  to  your  home,  whistles  at  your 
window  and  says :  "  Let  us  in.  I  have  brought  my  friend 
Fresh  Air  with  me.  We  will  watch  you  and  see  that  you  sleep 
and  rest  and  grow  strong."  In  the  morning  you  awaken  and 
find  that  while  you  slept  Jack  Frost  has  painted  beautiful  frost 
pictures  on  your  open  window.     Have  you  ever  seen  them? 

b.  Jack  Frost — A  Friend 

Then  he  goes  to  the  trees  and  bites  the  leaves.  What  happens 
to  them  ?  He  does  not  hurt  the  trees,  for  Jack  Frost  is  a  friend 
not  only  to  children,  but  to  all  the  trees  and  plants.  The  leaves 
fall  to  the  ground  and  make  a  warm  covering  for  the  little 
ferns  and  tiny  seed  babies,  which  are  tucked  away  for  their 
winter  sleep.  Now  Jack  Frost  plays  with  the  water  again, 
and  this  time  he  turns  it  into  the  softest  snow-flakes,  and 
sprinkles  them  on  top  of  the  brown  leaves.  So  all  the  little 
beds  are  covered  over  with  pretty,  soft,  white  blankets.     Thus 
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the  little  plants  and  seeds  sleep  all  winter,  snug  and  warm  as 
can  be.  When  the  warm  spring  days  come,  we  shall  see  what 
happens  to  them. 

The  Baby  Ferns 

Oh  what  shall  we  do  the  long  winter  through, 
The  baby  ferns  wept  when  the  mother  slept; 
The  wind  whistled  bleak,  the  woodland  was  drear, 
On  each  baby  cheek  there  glistened  a  tear. 

Then  down  from  the  clouds  like  a  flutter  of  wings, 
There  came  a  whole  crowd  of  tiny  white  things 
That  trooped  in  a  heap  where  the  baby  ferns  lay, 
And  put  them  to  sleep  that  bleak  winter  day. 

Tucked  under  the  snow  in  their  little  brown  hoods, 

Not  a  thing  will  they  know,  these  babes  in  the  woods 

'Till  some  day  in  Spring  when  the  bobolinks  sing, 

They  will  open  their  eyes  to  the  bluest  of  skies,     [quoted] 

III.  Buds — The  Pussy  Willow  {March  and  April) 

Last  month  we  spent  many  happy  hours  with  kitty,  learning 
of  her  cunning  tricks,  of  her  ways  of  living,  of  her  food  and 
dress  and  of  what  we  might  do  to  make  and  keep  her  well  and 
happy.  We  have  watched  her  through  the  winter  months,  have 
seen  that  she  had  proper  food  and  care ;  we  have  made  her  com- 
fortable so  that  she  could  give  the  best  of  care  to  her  babies. 
Now  the  baby  kittens  are  able  to  care  for  themselves  and 
Mother  Cat  spends  most  of  her  time  out-of-doors  these  warm 
days,  sleeping  in  the  sun  on  the  back  porch  or  on  the  fire 
escape.  We  too  are  anxious  to  get  out  into  the  sunshine. 
This  bright  warm  day  we  are  to  have  a  walk  in  the  woods.  We 
cross  over  to  the  Palisades  and  are  soon  tramping  through  the 
woods  and  climbing  over  the  rocks. 

Has  spring  really  come  again?  What  do  you  see  which 
makes  you  think  so?  Do  the  trees  and  hills  and  fields  look  now 
as  they  do  in  the  summer?  What  difference?  As  they  do  in 
winter?  What  difference?  At  first  glance  things  about  us 
look  brown  and  bare,  but  you  remember  we  have  learned  that 
all  the  tender  little  bud  and  leaf  babies  are  covered  during  the 
cold  days.  Tell  me  who  cares  for  them  while  they  sleep.  Who 
put  them  to  sleep?     Who  will  awaken  them?     Perhaps  if  we 
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peep  under  some  of  these  warm  brown  blankets  we  shall  be  able 
to  see  some  of  these  sleeping  babies.  We  must  be  careful  not 
to  let  the  cold  wind  chill  them.  Why?  When  the  days  are 
warm  enough  they  will  throw  the  covers  off  and  peep  out  into 
the  warm  sunshine.  Why  do  these  babies  have  to  be  cared  for 
so  tenderly?  Does  Mother  Nature  do  any  things  for  her  babies 
which  Mother  does  for  you?     What? 

Where  did  you  find  the  tender  grass  blades?  How  have  they 
been  protected?  What  shade  of  green  are  they?  Do  they  look 
strong,  and  able  to  stand  heavy  winds  and  cold  days?  What 
do  they  need  now  to  make  them  grow  strong?  Name  some  of 
the  things  which  both  the  grass  blades  and  your  kitty  need  to 
keep  them  well  and  strong.  Do  you  need  any  of  the  same 
things?  Who  gives  them  what  they  need?  Who  gives  you 
what  you  need? 

While  we  sit  here  on  the  rocks  to  rest,  let  us  look  at  the 
branch  which  I  brought  from  the  woods  below.  What  do  you 
see  on  the  sides  of  the  branch?  Yes,  they  are  buds.  They  look 
like  wee  baby  heads.  If  we  could  look  beneath  the  soft  brown 
hoods  what  do  you  suppose  we  should  find?  Why  are  these 
baby  buds  so  wrapped  up  in  their  brown  hoods  and  coats? 
You  know  how  Mother  wraps  Baby  up  in  his  soft  warm  clothes, 
and  how  careful  she  is  to  see  that  the  hood  is  tied  so  no  cold 
wind  can  get  in  to  chill  him.  Then  she  puts  him  in  his  carriage 
and  takes  him  out  for  his  daily  airing.  How  he  enjoys  it!  He 
breathes  the  pure,  fresh  air,  feels  the  warm  sunshine,  sees  the 
children  playing  about  —  and  presently  falls  asleep.  Then 
Mother  finds  a  warm,  sheltered  place,  sees  that  Baby  is 
warm  and  comfortable,  arranges  the  carriage  top  so  that 
the  sun  does  not  shine  in  his  eyes,  and  then  while  Baby 
sleeps,  Mother  sits  near  and  enjoys  the  sunshine  too,  while 
you  run  and  play  in  the  park.  You  and  Mother  and  Baby 
are  enjoying  some  of  the  very  things  which  you  said  the  kitty 
and  the  blade  of  grass  and  the  baby  buds  needed.  Tell  me 
again  what  they  are.  With  these  things,  your  kitty  eats  and 
grows  and  plays ;  the  blade  of  grass  becomes  tall  and  strong 
so  that  it  does  not  need  the  leaves  and  the  stone  to  protect  it; 
the  baby  buds  sleep  and  grow,  and  finally  come  out  of  their 
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brown  winter  clothes  all  dressed  in  their  loveliest  spring  dresses ; 
Mother  keeps  well  and  happy  and  can  care  for  her  family  ;  Baby- 
laughs,  kicks,  eats  and  sleeps  and  grows;  and  you  are  strong, 
and  happy  and  helpful. 

So  you  see  mothers  have  much  work  to  do  to  care  for  their 
babies,  and  all  mothers  do  much  the  same  things  for  their  chil- 
dren. Mother  Nature  cares  for  her  bud  and  seed  babies,  keeps 
them  warm,  how?  feeds  them,  what?  gives  them  sunshine, 
fresh  air,  how?  clothes  them,  how?  Mother  Cat  does  these 
same  things  for  her  baby  kittens,  only  in  a  different  way.  So 
Mother  cares  for  you  and  Baby  and  sees  that  you  have  these 
same  things  which  keep  you  well  and  strong  and  happy. 

If  Mother  Nature  did  not  care  for  her  babies  very  tenderly, 
we  should  have  no  lovely  flowers  and  trees  to  enjoy  in  the 
spring.  Can  you  tell  why?  You  know  the  story  of  the  Mother 
Apple  Tree  who,  when  the  cold  autumn  days  came,  put  her 
baby  buds  to  bed.  She  wrapped  them  up  so  tenderly  in  the  soft 
warm  blankets,  tied  their  little  hoods  on  so  no  cold  could  get 
in  and  then  she  said,  "  Now  Little  Ones,  I  will  hold  you  in  my 
arms  and  rock  you  to  sleep  and  you  must  take  a  long  rest 
so  you  will  be  strong  and  beautiful.  Be  sure  and  keep  well 
covered  and  do  not  peek  outside  until  Robin  Redbreast  calls 
you.  When  you  hear  his  voice  you  may  get  up."  So  the  babies 
slept,  Mother  Tree  held  them  and  the  wind  rocked  and  sang 
to  them.  At  last  Jack  Frost  came  whistling  about  their  cradles 
but  they  knew  his  voice  and  snuggled  down  more  closely  in 
their  warm  blankets.  One  baby  listened  again  to  Jack  Frost, 
— she  thought  it  would  be  so  lovely  to  have  one  little  look 
at  him,  especially  since  he  promised  to  give  her  a  beautiful 
crystal  dress  if  she  would  come  out  and  play.  So  she  pushed 
off  the  warm  blankets.  Jack  Frost  bit  her  until  she  was  cold 
and  very  unhappy — he  would  not  even  help  her  get  back  into 
her  warm  bed  and  she  fell  to  the  ground  frozen.  When  the 
warm  days  came  Robin  Redbreast  came  and  called  and  the  baby 
buds  opened  their  sleepy  eyes,  stretched  themselves,  pushed  back 
their  blankets  and  came  out  into  the.  bright,  beautiful  world. 
When  Mother  Tree  came  to  tell  them  good  morning  she  found 
the  empty  cradle  of  the  baby  bud  who  didn't  mind.     (After  J. 
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Park.  School  Journal,  April,  1894.)  Perhaps  this  will  help  you 
to  see  why  Mother  tucks  you  in  so  carefully  at  night.  When  the 
windows  are  all  open  your  room  gets  very  cold,  so  you  have  to 
be  well  wrapped  up  while  you  sleep.  Mother  knows  that  the 
fresh  air  is  good  for  you  but,  like  Mother  Tree,  she  protects 
you  from  Jack  Frost  by  giving  you  soft,  warm  coverings. 

We  are  going  to  take  this  branch  home  with  us  and  watch 
the  buds ;  perhaps  we  shall  be  near  when  they  hear  Robin  Red- 
breast call. 

You  have  said  each  day  that  you  could  see  no  change  in 
the  buds.  But  we  shall  keep  them  warm,  give  them  plenty  of 
water,  air  and  sunshine.  They  are  such  sleepy  babies,  but  they 
will  be  the  stronger  for  their  long  sleep.  Who  sleeps  more,  you 
or  Baby?  Why  does  Baby  need  so  much  sleep?  Is  sleep  good 
for  you  also?    Why? 

What  change  do  you  notice  this  morning?  Yes,  the  buds  are 
growing  larger.  The  little  brown  hoods  are  beginning  to  push 
back.  What  do  you  see  now? — a  hood  gone? — a  little  head  in 
sight? — a  queer  gray  little  head,  all  silvery — and  you  know  the 
little  face?  Yes,  it  is  the — pussy  willow!  She  has  come  too 
early  to  wear  her  thin  dresses,  so  she  wears  her  fur  coat.  You 
see  she  is  as  wise  as  your  pet  pussy.  You  remember  our  talk 
about  her  change  of  coats.  So  pussy  willow  has  to  care  for 
herself  if  she  is  to  grow  to  be  a  strong  beautiful  catkin,  just 
as  we  have  to  dress  and  live  properly  if  we  are  to  be  strong  and 
able  to  do  things  we  want  to  do. 

Oh  you  pussy  willow 

Pretty  little  thing, 
Coming  in  the  sunshine 

Of  the  merry  Spring. 
Tell  me,  tell  me,  pussy, 

For  I  want  to  know 
Where  it  is  you  come  from, 

How  it  is  you  grow. 

Now  my  little  children 

If  you  look  at  me 
And  my  little  sisters, 

I  am  sure  you'll  see 
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Tiny  little  houses 

Out  of  which  we  peep, 
When  we  first  are  waking 

From  our  Winter's  sleep. 

As  the  days  grow  milder, 

Out  we  put  our  heads, 
And  we  lightly  move  us 

In  our  little  beds. 
And  when  warmer  breezes 

Of  the  Springtime  blow, 
Then  we  little  pussies 

All  to  catkins  grow.  [quoted] 

Pussy  willow  had  a  secret 

Which  the  snow  drop  whispered  her, 

And  she  purred  it  to  the  south  wind, 

While  it  stroked  her  silver  fur. 

And  the  south  wind  hummed  it  softly 

To  the  busy  honey  bees, 

And  they  buzzed  it  to  the  blossoms 

In  the  scarlet  maple  trees. 

And  these  dropped  it  to  the  wood  brooks, 

Brimming  full  of  melted  snow, 

And  the  brook  told  Robin  Redbreast 

As  they  chattered  to  and  fro. 

Little  Robin  could  not  keep  it, 

So  he  sang  it  loud  and  clear 

To  the  sleepy  fields  and  meadows : 

Wake  up — cheer  up,  Spring  is  here!        [quoted] 

IV.  Seeds,  Plants,  Germination   (May) 

How  we  enjoy  watching  Mother  as  she  gets  Baby  ready  for 
bed.  He  has  been  playing  all  day  and  is  so  tired.  See  him  as 
he  sits  nodding  on  his  high  chair.  One  chubby  little  hand  holds 
his  spoon,  the  other  has  fallen  sleepily  beside  his  bowl  of  bread 
and  milk.    His  eyes  droop,  droop, — Baby  is  asleep. 

Mother  takes  him  tenderly  from  the  table,  removes  all  of  his 
clothes,  bathes  him,  rubs  the  tired  little  body  gently,  puts  on 
his  clean  loose  nightie,  tucks  him  in  his  little  bed,  tells  him 
a  good-night  story  or  sings  him  a  good-night  song,  turns  out 
the  light,  throws  the  windows  open  wide  and  leaves  him  to 
"  coo  "  himself  to  sleep. 
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You  are  such  a  "  grown  up,"  now  that  you  are  past  six,  that 
you  are  allowed  to  stay  up  an  hour  later.  It  is  a  busy  hour 
too,  for  there  are  the  playthings  to  put  away  and  the  doll 
babies  to  put  to  bed.  Their  clothes  must  be  changed  too,  for 
it  would  never  do  to  put  babies  into  their  clean  white  beds  in 
the  soiled  dusty  clothes  they  have  worn  all  day.  Their  hair 
must  be  brushed,  their  faces  washed,  and  they  must  be  tenderly 
tucked  away  in  bed. 

But  Brother  in  the  house,  who  is  too  old  for  dolls,  has  dif- 
ferent duties  from  yours.  He  drives  his  horses  to  the  stable, 
waters  and  feeds  them,  sees  that  Teddy  Bear  has  a  comfortable 
resting  place  and  then  he  too  is  ready  to  go  to  bed.  You  are 
both  able  to  do  many  things  for  yourselves  so  Mother  does  not 
have  to  care  for  you  as  she  does  for  Baby.  What  are  some  of 
the  things  you  can  do  to  get  yourself  ready  for  bed? 

To-day  we  are  going  to  care  for  some  real  live  babies  which 
boys  will  enjoy  as  much  as  girls  do.  They  are  seed  babies,  so 
tiny  and  helpless.  But  if  we  care  for  them  properly  they  will 
live,  and  grow  and  bring  us  much  pleasure  and  happiness. 

Inside  of  these  seeds  are  wee  plant  babies.  They  are  so 
tiny  they  have  not  yet  opened  their  eyes.  You  remember  when 
Mother  Cat  first  showed  us  her  family  of  baby  kittens,  they 
were  little  squirmy  things  with  their  eyes  closed.  Their  eyes 
were  not  strong  enough  to  stand  the  light  of  this  new  bright 
world.  How  did  Mother  Cat  care  for  them?  Could  they  run 
about  and  play?  So  our  little  plant  babies  must  have  very 
tender  care  until  they  are  strong  enough  to  care  for  themselves. 
We  are  going  to  put  them  to  bed  where  they  can  sleep  and  rest 
and  grow  strong.  Of  what  shall  we  make  the  bed  ?  What  shall 
we  use  for  covers?  Where  shall  we  place  the  bed?  Shall  we 
open  the  windows  when  we  get  the  babies  tucked  away  all  snug 
and  warm?     Why? 

Our  babies  are  to  sleep  for  a  longer  time  than  Baby  does.  He 
sleeps  during  the  night  and  in  the  morning  Mother  feeds  him. 
Our  seed  babies  will  not  waken  for  several  mornings.  Will 
they  get  hungry?  Can  they  grow  strong  if  they  have  no  food? 
Who  will  feed  them?  You  see  if  we  had  to  take  them  out  of  their 
warm  beds  each  day,  they  might  get  chilled  and  the  sun  might 
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hurt  their  sleepy  little  eyes.  So  we  shall  cover  them  up,  see 
that  the  sunshine  keeps  their  beds  warm  and  that  the  rain  keeps 
the  covers  clean,  and  the  little  babies  will  eat  the  food  which 
the  Mother  Plant  has  placed  in  the  seeds  for  them.  When  they 
are  stronger  we  shall  see  that  they  have  other  food. 

Do  you  remember  how  Mother  Cat  fed  her  babies  at  first? 
Now  they  can  run  about  and  find  food  for  themselves.  So 
with  our  plant  babies.  They  must  eat  only  the  food  which 
Mother  Plant  gives  them,  until  they  are  old  enough  and  wise 
enough  to  choose  for  themselves. 

All  these  days  we  have  been  watching  the  bed  in  which  our 
babies  have  been  sleeping.  To-day  we  see  that  the  covers  have 
been  pushed  back.  Look  again.  What  else  do  you  see?  Yes, 
a  little  head  peeping  out.  Our  babies  have  grown  so  strong  they 
want  to  come  out  into  the  bright  world  and  live  with  the  sun- 
shine and  the  birds  and  the  flowers.  You  see  they  are  standing 
up  now.  One  little  foot  is  placed  down  in  the  rich  earth  and 
now  the  little  plant  baby  is  able  to  eat  the  food  which  the  earth 
gives  to  it.  Very  soon  we  shall  see  the  baby's  arms,  and  soon 
it  will  be  dressed  in  pretty  clothes.  But  it  still  needs  care. 
What  can  we  do  for  the  plant  now  to  help  it  grow  and  be 
strong?    What  shall  we  feed  it? 

As  Baby  grows  he  likes  to  move  about  and  play.  When 
he  is  as  old  as  you  are,  he  will  go  to  school ;  when  he  is  as  old 
as  Brother,  he  will  be  able  to  help  Father  and  to  do  many  useful 
things ;  and  when  he  is  a  man  he  will  be  able  to  work  and  earn 
money  to  buy  his  own  home  and  to  care  for  his  own  little 
children.  Do  you  suppose  our  baby  plants  will  be  content  just 
to  live  and  live  and  do  nothing  more  ?  No  indeed,  they  are  very 
busy  little  plants.  These  special  ones  which  we  have  been 
watching  and  caring  for  are  baby  bean  plants.  They  have  much 
work  to  do.  Can  they  do  anything  for  other  people?  Can  they 
do  anything  to  repay  us  for  what  we  have  done  for  them? 

These  first  days  they  are  content  to  grow  and  grow  just  as 
Baby  does.  When  the  time  comes  they  will  know  that  they  are 
old  enough  to  do  some  real  work  to  help  the  people  who  have 
been  so  kind  to  them.  Some  morning  you  will  be  surprised  to 
find  tender  blossoms  on  the  plants.     Shall  we  pick  them?    Why 
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not?  And  later  you  will  find  tiny  pods  beginning  to  form.  Are 
these  intended  for  anything?  Our  bean  plant  is  no  longer  a 
baby.  It  is  a  grown  plant  and  it  is  getting  ready  to  care  for 
its  own  baby  seeds.  It  is  now  a  Mother  Plant.  It  makes  a 
soft  little  house  in  these  pods  for  the  baby  seeds,  and  in  each 
little  seed  Mother  Plant  hides  a  tiny  baby  plant. 

When  the  seeds  have  rested  long  enough  the  pods  break  open 
and  we  see  the  shiny  seeds.  Now  in  place  of  the  one  seed  which 
we  planted  we  have  a  number  of  seeds.  We  were  right  when 
we  said  the  bean  was  a  busy  little  plant.  From  a  helpless  baby 
it  has  grown  into  a  strong  Mother  Plant  able  to  care  for  a 
number  of  seed  babies.  She  is  willing  to  give  these  babies  to 
us  that  we  may  plant  them  and  so  let  them  grow  into  other 
mother  plants  with  many  other  pretty,  shiny  baby  seeds.  Do 
you  not  think  Mother  Bean  is  a  dear,  busy,  unselfish  mother? 


GRADE    III 
Approach  :  Home  Life  and  Service 

General  Scheme 

I.     The  Eskimo  and  his  home.     (October) 

1.  The  Eskimo  village. 

2.  The  Eskimo  house. 

II.     The  home  of  Hiawatha's  people.     (November) 
i.     Indian  houses  and  villages. 
2.     The  Indian  people. 

III.  The  Cliff  Dwellers.     (December) 

i.     Their  homes  and  villages. 

2.     Comparison  with  other  people  studied. 

IV.  Hebrew  Life.     (January  and  February) 

i.  Homes  of  the  people. 

2.  Home  influences. 

V.     The  American  home.     (March  and  April) 

1.  Puritan  homes. 

2.  Home  of  the  miner. 

3.  Home  of  the  country  cousins. 

4.  City  homes. 

VI.     The  different  members  of  the  family.     (May) 

1.  The  father's  work. 

2.  The  mother's  part. 

3.  The  child's  part. 

Material 

1.  Children's  experiences. 

2.  Study  of  Primitive  Life. 

3.  Stories  read  and  told  to  children. 

4.  Books,  pictures,  games,  songs,  dances,  festivals,  contests. 

5.  Clay  modelings  and  industrial  activities. 

6.  Social  history  and  history  stories. 

7.  Illustrated  lectures. 

8.  Seasonal  interests. 

0.     Excursions  to  exhibits  and  museums. 

I.  The  Eskimo  and  His  Home  (October) 
It  is  an  hour  before  bedtime,  and  we  are  trying  to  think  of 
something  interesting  to  do.      What  shall  it  be,  a  story,  a  game 
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or  a  romp?  How  should  you  like  to  cuddle  down  in  this  nice, 
big  chair,  close  your  eyes  and  take  a  trip  with  me  to  the  Far 
Northland — the  home  of  the  "  Little  Frosty  Eskimo  "  ?  We 
shiver  to  think  of  that  icy  land,  but  so  long  as  we  are  snug  and 
warm  in  this  big  chair,  we  are  not  afraid  to  close  our  eyes  and 
be  off  on  our  journey.  We  do  not  have  to  stop  to  fit  out  a 
great  ship  as  Mr.  Peary  did,  for  we  can  travel  in  imagination 
very  much  more  rapidly  than  Mr.  Peary's  good  ship  "  Roose- 
velt." or  even  the  fleet-footed  reindeer  of  Santa  Claus. 

1.  THE   ESKIMO   VILLAGE 

Here  we  are  in  Eskimo  Town.  What  a  queer  place !  How  do 
the  streets  look  to  you?  Where  are  the  trees,  and  parks  and 
yards?  Where  are  the  children  and  what  do  they  play?  Are 
there  no  street  cars,  no  automobiles  and  carriages  and  no  police- 
men? How  happy  and  safe  the  children  must  be!  Can  you 
describe  the  horses  and  wagons  which  you  see?  Now  I  see 
you  smile,  and  you  say :  '  Why,  their  horses  are  dogs,  and 
their  wagons,  sleds."  And  so  they  are.  Can  you  tell  why? 
Are  the  dogs  like  the  ones  we  have  in  New  York  and  their  sleds 
like  your  "Flexible  Flyers"?  What  difference?  Why  do 
they  use  dogs  instead  of  horses?  Are  they  as  strong?  Have 
you  seen  a  post  office  any  place,  and  are  there  stores?  How 
do  these  people  get  mail  and  supplies?  Have  you  noticed  their 
streets?  Do  they  need  cleaning  as  ours  do?  Why?  Do  they 
need  a  fire  department?  What  strange  looking  houses  these 
people  have!  What  shape  are  they?  Of  what  are  they  made? 
Have  they  windows,  porches?  Are  they  many  stories  high  as 
our  apartment  houses  are  in  New  York?  But  it  is  so  cold  stand- 
ing here,  let  us  go  inside  of  this  house. 

2.  THE  ESKIMO   HOUSE 

Shall  we  ring,  or  do  they  have  bells  in  Eskimo  Land?  The 
door  seems  very  low  and  narrow  but  at  last  we  are  inside.  How 
do  you  like  this  home?  Describe  the  walls,  windows,  floors, 
stove,  dishes,  lamps.  What  are  the  people  doing?  How  are 
they  dressed?  Are  the  children  playing  games,  or  are  they, 
too,  cuddled  up  in  a  big  chair  in  front  of  the  fire  place,  or  are 
the  older  children  helping  with  the  house  work,  scrubbing  floors, 
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cleaning  windows  or  washing  clothes?  Now  I  see  you  smile 
again — do  they  really  never  scrub  their  floors  or  make  their 
beds?  Why?  And  their  windows — are  they  never  cleaned? 
And  do  they  never  have  wash  and  baking  days?  I  see  you  are 
looking  at  the  queer  stove,  and  wondering  how  Mother  Eskimo 
can  ever  get  a  beautifully  browned  Christmas  turkey  and  plum 
pudding  out  of  the  queer  little  affair.  How  does  she  manage 
this  anyway?  The  room  seems  cold  to  us,  and  they  do  not 
offer  to  turn  on  the  steam  heat.  Why  are  their  houses  not  so 
heated?  There  seems  to  be  little  pure  air  in  the  house.  How 
is  this?  Can  they  not  open  their  windows?  The  children  are 
so  bundled  up  in  their  furs  that  we  feel  they  could  not  romp 
and  play.  They  have  no  dolls  or  toys  or  dishes,  trains  or  story 
books,  and  they  speak  the  strangest  language.  We  are  hungry 
too — and  their  dinner  is  ready.  Do  you  wish  to  stay?  Why 
not?  Their  blubber  is  not  less  tempting  to  you  than  your  fancy 
cakes  and  preserves  would  be  to  them?  Why?  So  we  will 
tell  our  little  "  frosty  friends  "  good-bye  and  ask  them  to  come 
to  New  York  and  learn  how  to  live.  Could  they  live  in  their 
country  and  have  homes  like  ours?  Would  our  homes  seem 
strange  to  them?  Could  they  eat  the  kinds  of  food  we  do  and 
wear  similar  clothes  ? 

II.  The  Home  of  Hiawatha's  People    {November) 

In  our  geography  lesson  to-day  we  read  parts  of  "  Docas,  the 
Indian  Boy  "  and  of  "  Hiawatha."  We  have  read  so  much  of 
Hiawatha  and  have  seen  so  many  pictures  of  him,  that  he  seems 
like  a  well-known  friend.  During  the  Hudson-Fulton  cele- 
bration, we  dressed  like  Hiawatha,  danced  his  dances,  played  his 
games  and  sang  his  songs,  and  now  we  want  really  to  visit  him 
in  his  home  and  see  how  his  people  live.  So  come,  Imagination, 
and  fly  away  with  us  again,  this  time  to  the  far-off  West-Land. 

Over  rivers,  and  forests  and  prairies, 
Over  valleys,  and  meadows  and  corn  fields, 
To  the  land  of  the  odorous  pine  trees, 
To  the  land  of  the  great  Rocky  Mountains. 

What  a  strange  place  it  is.  Those  great,  rocky  peaks — do 
they  really  touch  the  sky?     But  there,  between  the  two  ranges, 
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lies  a  stretch  of  flat,  rocky  ground.  How  still  it  seems  here! 
Where  is  the  Indian  Village  we  were  to  see?  Why  should  they 
have  chosen  this  spot  for  their  homes?  We  shall  soon  be  able  to 
see  the  wigwams.  They  are  so  nearly  the  same  color  of  the  rocks 
and  dead  grasses  that  we  cannot  see  them  from  a  distance. 
What  are  those  bright  colored  spots  among  the  rocks?  Come 
a  little  nearer — now  can  you  tell  what  they  are?  They  are 
Indians  covered  with  their  heavy  blankets,  squatting  around 
among  the  rocks,  resting  and  sleeping.  Have  they  no  work  to 
do?    Do  they  not  have  to  earn  money  to  support  their  families? 

1.  THE  VILLAGE 

Are  there  streets  in  this  village?  Are  the  grounds  well  cared- 
for?  Are  there  school  buildings,  churches  or  stores?  Where 
do  the  children  go  to  school?  Where  do  the  people  buy  their 
supplies?  Do  you  see  any  fields  or  gardens?  How  are  the 
wigwams  made?  Have  you  peeked  inside  of  one?  Describe 
the  beds,  stove,  etc.  How  do  these  people  dress  and  what  do 
they  eat?  Do  the  children  help  make  the  home  neat  and 
pleasant?  Who  does  the  work?  What  is  there  to  be  done? 
Should  you  like  to  tell  these  little  people  of  your  pleasant  New 
York  home? 

2.  THE   PEOPLE 

Have  the  Indians  ever  done  anything  to  help  make  our  coun- 
try better?  Are  they  good  citizens?  Why?  As  a  people,  are 
they  able  to  care  for  themselves?  How  does  our  government 
help  them?  Can  you  see  any  reasons  why  they  have  not  be- 
come an  educated  people?  Why  do  not  people  in  our  western 
cities  like  to  have  Indian  tribes  camp  near  them?  Whose  home 
do  you  like  the  better,  that  of  the  Eskimo  or  the  Indian?  Why? 
As  you  return  home  have  you  thought  to  ask  yourself  why  you 
like  your  own  home  better  than  theirs? 

III.  The  Cliff  Dwellers     {December) 

I.    THEIR    HOMES  AND  VILLAGES 

After  we  returned  from  the  Northland,  you  said  you  were 
glad  you  did  not  live  there.  Now  I  know  you  are  going  to  say 
that  you  are  glad  you  can  have  Hiawatha  for  a  book  friend 
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without  being  his  real  little  brother  or  sister.  Not  strange  that 
you  do  not  want  to  give  up  your  pleasant  homes  for  these  queer 
ones  which  we  have  just  visited.  Yet,  we  must  remember  that 
our  homes  would  seem  quite  as  strange  and  uncomfortable  to 
them.  We  are  learning  that  the  home  life  of  a  people  depends 
upon  many  things.  These  queer  homes  have  not.  come  by 
chance.  There  are  reasons  for  their  being  just  what  they  are. 
Can  you  tell  some  of  the  things  which  determine  how  certain 
people  shall  live? 

In  your  history  and  geography  work  you  are  now  learning 
of  some  other  queer  people.  You  have  been  calling  them  Cliff 
Dwellers.  On  your  moulding  board  to-day  I  saw  a  model  of 
a  home  such  as  these  queer  people  made  for  themselves.  I 
noticed,  too,  that  as  you  read  about  these  people,  you  studied 
your  maps.  Did  your  maps  help  you  in  any  way  to  understand 
the  Cliff  Dwellers?  Where  did  these  people  live?  Why  were 
they  called  Cliff  Dwellers  ? 

We  are  learning  that  in  building  homes,  people  have  to  use 
the  material  which  they  have  at  hand.  Does  this  explain  why 
the  Eskimo  children  live  in  snow  and  ice  houses?  Why  Indians 
live  in  tents?  Why  did  the  Cliff  Dwellers  build  as  they  did? 
How  did  you  know  how  to  model  your  Cliff  Dweller's  house? 
Suppose  you  had  never  seen  a  picture  of  their  homes,  what  in 
the  story  of  their  lives,  their  needs,  their  surroundings  would 
have  helped  you  to  decide  upon  the  model?  How  could  such 
a  house  be  heated?  lighted?  ventilated?  What  might  be  used 
for  a  foundation?  for  floors?  windows?  doors?  roof?  De- 
scribe such  a  house  as  fully  as  you  can.  What  would  you  ex- 
pect to  find  inside  of  such  a  house?  Did  the  people  have  yards, 
streets,  trees  and  flowers  as  we  do?  Where  did  the  children 
play? 

What  did  the  people  do  to  make  a  living?  Where  were  their 
fields?  What  did  they  raise?  What  did  they  eat?  Where  did 
they  get  their  food?  How  will  your  map  study  help  you  in 
answering  these  questions?  Name  as  many  things  as  you  can 
which  determine  how  people  shall  live,  and  what  they  shall  do, 
eat.  and  wear. 

How  do  you  suppose  these  people  dressed?    Were  there  stores 
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in  their  villages?  Where  did  they  get  the  material  for  their 
clothing?  What  do  you  suppose  the  women  did?  Have  you 
ever  seen  any  of  their  work  in  the  museum?  Have  you  seen 
pictures  of  their  work?  Who  taught  them  to  do  these  things? 
Where  did  they  get  their  materials  ? 

Where  did  these  people  get  their  water?  How  did  they  get  it 
into  their  homes?  Do  you  think  they  were  as  careful  of  their 
water  supply  as  we  are  here  in  the  city?  How  do  you  suppose 
their  streets  were  kept  clean?  Do  you  think  they  were  an  idle 
people?  Why  should  they  have  worked?  Was  there  anyone  to 
tell  them  what  they  had  to  do? 

2.    COMPARISON    WITH    OTHER   PEOPLE   STUDIED 

With  whom  would  you  rather  live,  the  Cliff  Dwellers  or  the 
Indians?  The  Cliff  Dwellers  or  the  people  of  the  Far  North? 
Why?  In  what  ways  were  the  Cliff  Dwellers  entirely  different 
from  other  people  we  have  studied  ?  Make  a  list  of  the  occupa- 
tions of  the  Cliff  Dwellers.  How  many  of  these  things  could 
the  Indian  and  Eskimo  do?  Why  not  all?  Which  of  these 
people  studied,  most  nearly  supplied  their  own  wants?  Which 
would  make  the  most  desirable  citizens?    Why? 

IV.  Hebrew  Life  {January  and  February) 

I.    HOMES   OF   THE    PEOPLE 

Since  you  have  been  old  enough  to  enjoy  Bible  stories  you 
have  heard  of  the  Hebrew  people.  No  doubt  you  have  thought 
of  them  as  people  who  lived  in  the  "  olden  times  "  and  have 
connected  them  only  with  your  Bible  stories  and  Sunday  School 
Lessons. 

Now  your  history,  geography,  reading,  and  industrial  work 
are  taking  you  into  the  lives  of  these  people  in  a  very  real  way. 
At  times  you  have  imagined  yourselves  one  of  them,  and  have 
pictured  yourselves  living  their  queer  life  in  their  strange  home 
land. 

We  have  been  learning  in  so  many  different  ways  that  people 
seem  queer  to  us  simply  because  they  do  not  live  as  we  do, 
and  that  they  so  live  because  conditions  make  it  neces- 
sary for  them  to  do  so.  What  are  some  of  the  things  which 
determine  how  people  shall  live? 
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What  seems  peculiar  about  the  home  life  of  these  people? 
How  different  from  your  life  at  home?  In  what  kind  of  a 
country  did  they  live?  What  does  your  geography  tell  you  of 
the  surface  of  this  country?  Climate?  Products?  What  have 
these  things  to  do  with  the  lives  of  people? 

Did  they  need  warm  houses  for  protection  against  cold?  Did 
they  build  houses  which  would  last  for  years  as  our  houses  do? 
Describe  their  houses  and  tell  the  ways  in  which  they  were 
suited  to  their  needs. 

2.    HOME    INFLUENCES 

How  happy  and  contented  you  are  in  your  own  home  sur- 
rounded by  your  parents,  and  brothers  and  sisters !  Year  after 
year  you  live  in  the  same  house,  play  with  the  same  children, 
attend  the  same  school.  Your  life  runs  along  with  few  breaks. 
If  you  go  away  for  a  short  visit  you  are  always  glad  to  get 
back  home  and  you  are  sure  to  find  your  home  where  and  as 
you  left  it.  From  your  study  of  Hebrew  life,  do  you  think  the 
Hebrew  children  loved  their  homes  just  as  you  do  yours?  Why? 
Do  you  think  they  attended  school  as  you  do? 

Did  these  people  live  near  stores  where  they  could  buy  their 
food  and  clothing?  Were  they  able  to  produce  their  own  food? 
Look  at  the  map  of  their  country  and  see  if  you  can  find  out 
what  these  people  had  for  food.  How  can  a  map  help  you  to 
decide?  Do  you  suppose  they  raised  the  things  they  liked  best 
and  needed  most?  Is  it  strange  that  the  Eskimo  people  are 
able  to  supply  themselves  with  the  kind  of  food  which  they  need 
to  keep  warm  ?    Did  the  Hebrew  people  need  such  food  ?    Why  ? 

How  did  the  Hebrew  people  dress?  Did  they  need  fur 
clothing  to  keep  them  warm  ?  Did  they  make  their  own  clothes  ? 
Did  they  supply  their  own  material? 

Make  lists  of  the  things  these  people  did,  their  products,  the 
materials  needed  for  clothing,  and  see  if  you  can  find  any  ways 
in  which  all  these  things  depended  upon  the  climate  of  the  coun- 
try in  which  these  people  lived. 

V.  The  American  Home   {March  and  April) 

And  so  you  tell  me  we  need  not  travel  far  to  find  the  pleas- 
antest   homes   in  the   world.     True   enough,   but  we  must   re- 
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member  there  are  many  things  which  decide  what  homes  shall 
be  like.  We  cannot  all  live  in  exactly  the  same  way.  Did  you 
ever  wonder  how  you  happened  to  be  living  in  just  the  home 
you  are?  Perhaps  you  have  visited  grandfather  and  grand- 
mother in  the  old  New  England  home;  maybe  you  have  visited 
your  uncle  who  lives  away  out  West  in  a  mining  camp  and 
your  cousins  who  live  on  a  big  farm  in  Nebraska.  How  dif- 
ferent these  homes  are  from  yours !  Your  country  cousins 
would  feel  very  much  "  shut  in  "  in  your  small  apartment.  They 
would  think  it  strange  indeed  to  ride  in  elevators,  buy  vege- 
tables and  polished  apples  at  a  market,  pour  milk  out  of  bottles, 
and  play  in  the  street. 

I.    PURITAN    HOMES 

Many  years  ago,  before  this  country  was  settled,  there  were 
no  homes  here.  When  people  came  here  to  live,  they  began  to 
make  homes  for  themselves.  How  did  they  know  what  kinds 
of  homes  to  build?  What  helped  them  decide?  The  winters 
were  very  long  and  cold.  Their  homes  had  to  be  warm  and  well 
built  to  keep  out  the  cold  wind  and  snow.  There  were  no  stoves 
so  they  built  great  open  fire  places.  Have  you  ever  seen  one? 
Is  there  one  in  your  grandfather's  house? 

Of  what  did  these  people  build  their  houses?  Why  did  they 
use  this  material?  W'here  did  they  get  it?  Were  their  houses 
strongly  built?  Have  you  ever  seen  pictures  of  the  Puritan 
homes?  Some  of  them  had  high  fences  around  them,  and  did 
you  notice  the  heavy  doors  and  well-protected  windows?  Now 
I  see  you  remember  and  are  ready  with  your  Indian  stories. 
So  you  see  our  forefathers  were  influenced  in  the  building  of 
their  houses  by  climate,  location,  material  at  hand  and  the  pur- 
pose these  houses  were  to  serve. 

How  did  they  know  where  to  build?  They  had  to  be  near 
water.  Why?  They  did  not  dare  build  on  marshy  lowland. 
Why?  They  wished  to  be  near  rich  soil.  Why?  They  looked 
out  for  navigable  streams.  Why?  If  you  look  on  your  maps 
you  will  find  that  the  largest  cities  have  grown  up  where  the 
greatest  number  of  these  conditions  exist.  Can  you  tell  why? 
As  more  people  came  to  this  country,  as  they  became  more  pros- 
perous, secure    and    independent,  the    homes    changed.      More 
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attention  was  given  to  making  them  beautiful,  as  the  need  for 
protection  grew  less.  Climate  still  had  its  influence.  There 
were  fireplaces  in  all  of  the  homes.  The  houses  were  built 
long  and  narrow  with  kitchen,  woodshed,  barn  and  stable  all 
connected  and  stretching  back,  one  behind  the  other.  Thus  the 
farmer  could  leave  his  comfortable  place  by  the  fire  and  walk 
back  to  his  barn  without  going  out-of-doors.  If  you  have  ever 
been  in  New  England,  you  have  seen  many  of  these  houses,  for 
there  are  many  of  them  still  there.  So  you  see  grandmother 
loves  her  queer  old-fashioned  house  with  its  great  fireplace, 
brick  oven  and  big  yard,  with  the  well  and  barn,  flower  beds 
and  trees. 

2.    HOME  OF  THE  MINER 

But  your  uncle  is  happy  in  his  cabin  in  the  mining  camp. 
It  seems  just  fitted  for  his  needs  for  the  time  he  will  stay  there. 
It  is  an  odd  looking  little  house,  and  so  much  like  the  hundreds 
of  others  around  it,  that  you  wonder  how  he  tells  his  from  the 
others.  Not  many  people  own  their  own  homes  or  remain  long 
in  these  camps.  The  houses  are  built  by  great  companies  which 
own  the  mines,  and  the  miners  rent  them  by  the  month.  Per- 
haps that  is  why  they  do  not  take  more  pride  in  making  them 
beautiful. 

Some  camps  are  much  better  cared  for  than  others.  Some- 
times the  people  are  not  careful  about  caring  for  their  garbage 
and  other  waste  from  the  house,  and  the  streets  and  alleys 
become  very  unclean,  and  then  there  is  much  sickness  and  unhap- 
piness.  Until  the  last  few  years  they  have  had  no  way  of  caring 
for  their  garbage  and  there  were  no  sewerage  systems  even  in 
the  largest  camps.  If  you  do  not  know  what  a  sewerage  system 
is,  will  you  ask  your  teacher?  Each  person  was  left  to  care 
for  his  own  house,  and  the  careless  people  made  it  very  un- 
pleasant and  dangerous  for  those  who  lived  near  them.  But, 
now,  in  nearly  all  of  the  camps,  conditions  are  better.  The 
water  supply  is  more  plentiful  and  there  are  ways  provided  for 
taking  care  of  all  waste  material.  Uncle  says  that  there  are  men 
sent  to  the  houses  to  see  that  the  people  are  keeping  their  houses 
and  lots  and  streets  clean.     Now  the  miners  are  taking  more 
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interest  in  their  homes,  are  building  churches  and  school  build- 
ings, and  the  people  are  all  much  healthier  and  happier. 

3.    HOME   OF    THE    COUNTRY    COUSINS 

Have  you  ever  visited  your  cousins  in  their  Nebraska  home? 
If  so,  I  am  sure  those  were  happy  days  for  you.  Have  you 
ever  heard  them  tell  of  the  house  in  which  their  parents  lived 
when  they  first  came  West  many  years  ago?  Can  you  imagine 
of  what  it  was  built?  It  was  made  of  sod,  with  plastered  walls 
and  tiny  windows.  If  you  do  not  know  what  a  sod  house  is, 
you  will  be  interested  in  having  your  teacher  describe  one. 
Do  you  remember  what  we  said  about  things  which  tell  people 
what  kinds  of  houses  to  build  ?  Can  you  tell  me  why  your  uncle 
used  sod  for  his  house  ?  In  the  "  Home  Geography  for  Primary 
Grades,"  page  164,  there  is  a  good  picture  of  a  sod  house. 

Do  you  imagine  these  sod  houses  were  warm?  Yes,  they 
were  a  very  good  protection  against  the  long  winters,  with  their 
driving  wind  and  snow  storms.  Do  you  think  they  could  have 
been  healthful  homes?.  Why?  How  about  the  sunshine  and 
fresh  air?    Would  the  walls  probably  be  damp? 

There  are  a  few  sod  houses  in  Nebraska  still,  but  most  of  them 
have  either  crumbled  to  dust  or  have  been  torn  down  and 
fine  new  houses  built  in  place  of  them.  Do  you  suppose  these 
new  country  houses  are  like  city  houses?  Is  there  a  fire  escape 
on  your  cousin's  Nebraska  home?  A  dumbwaiter  in  the  kitch- 
en? A  gas  meter?  Does  the  milkman  deliver  milk  in  bottles? 
Does  some  one  call  for  the  garbage?  What  is  done  with  the 
garbage?  Where  do  they  get  their  water?  Where  and  how 
do  they  get  their  vegetables?  What  do  the  children  play? 
Have  they  pets?  Where  do  these  pets  live,  in  the  house  or  barn? 
Is  there  a  large  yard?  What  is  in  it?  Is  the  street  in  front 
of  the  house  paved?  Did  you  play  in  the  fields,  ride  the  horses 
and  drive  the  cows  home  at  night?  Where  were  the  cows 
during  the  day?  What  did  they  have  to  eat?  Was  there  a 
clean  stable  for  them  on  the  farm?  Do  city  cows  lead  as  happy 
lives?  Why  not?  Did  you  enjoy  the  milk  and  cream?  Did  it 
taste  like  that  which  you  buy  in  New  York?  How  the  bright 
milk  pans  and  pails  glistened  in  the  sun  after  Auntie  had  washed 
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and  scalded  them!  Why  did  she  put  them  in  the  sun?  Why 
was  she  so  careful  to  have  all  of  the  cloths  which  she  used 
in  caring  for  the  milk  things,  clean  and  sweet?  Did  you  see 
her  care  for  them?  What  did  she  do?  Where  did  she  dry 
them? 

Yes,  there  is  much  work  to  be  done  on  a  large  farm.  Do 
you  remember  what  a  long  time  it  took  Uncle  to  care  for  the 
horses,  cows,  pigs,  and  chickens  after  he  came  in  from  the  field  ? 
Did  you  help  him  "do  the  chores?"  What  could  you  do  to 
help?  Yes,  those  were  happy  days  for  you.  So  many  interest- 
ing things  to  see  and  do,  so  much  room  to  run  and  play,  such 
glorious  sunshine,  sparkling  water,  fresh  air ;  such  tired  children 
at  night;  such  long  nights  of  quiet,  peaceful  rest — no  rumbling 
street  cars  or  clanging  door  bells  or  buzzing  telephones,  or 
rattling  dumbwaiters — just  sleep. 

4.    CITY    HOMES 

But  your  father  is  not  a  farmer  so  he  does  not  live  on  a  farm. 
He  is  not  a  miner,  so  he  does  not  live  in  a  mining  camp.  He 
has  left  the  old  home  place,  and  now  has  a  family  of  his  own; 
so  he  does  not  live  with  his  parents  in  the  old  New  England 
home.  His  work  has  brought  him  to  the  city,  and  so  it  happens 
that  you  live  in  New  York. 

Why  do  you  not  have  a  big  yard  as  your  cousins  have?  Here 
land  is  very  scarce  and  expensive  and  people  are  crowded  to- 
gether; so  our  city  houses  are  built  to  hold  as  many  people  as 
possible,  and  to  cover  the  least  possible  space.  Now  can  you 
see  why  our  apartment  houses  are  so  many  stories  high  ? 

We  do  not  live  near  the  forests  where  we  can  get  wood  to 
burn,  we  are  not  near  the  coal  fields  where  people  can  get  their 
own  coal,  so  these  things  have  to  be  sent  to  us.  It  is  much 
more  convenient  for  city  people  to  use  gas  or  electricity  for 
heating,  lighting  and  cooking.  That  is  why  great  companies 
provide  these  things  for  us. 

Where  so  many  people  have  to  live  so  crowded  together,  much 
thought  has  to  be  given  to  ways  of  living,  and  of  doing  things. 
You  see  the  people  about  us  have  to  depend  upon  us  for  much 
of  their  comfort  and  safety.  If  you  are  careless  with  matches 
and  set  your  apartment  house  on  fire,   just  think  how  many 
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people  have  to  suffer  for  that  one  act  of  yours.  If  you  put 
garbage  pails  and  other  things  on  the  fire  escapes  so  that  people 
cannot  use  them,  do  you  not  see  you  are  putting  their  lives,  in 
danger? 

There  are  pipes  in  your  kitchen,  bathroom  and  refrigerator 
which  carry  off  the  water  and  waste  material.  When  these 
pipes  become  clogged  with  dirt  they  cannot  do  their  work.  This 
causes  trouble,  not  only  in  your  own  apartment,  but  in  the 
others  through  which  these  pipes  run. 

In  the  country  your  aunt  can  take  her  rugs  to  the  porch  and 
shake  and  sweep  them,  but  in  the  city,  if  you  shake  dusty 
things  out  of  your  windows,  the  dust  flies  into  the  windows  of 
the  apartment  below  you,  and  while  you  may  be  happy  in  get- 
ting your  own  rugs  clean,  you  are  placing  other  people  in  danger 
and  are  causing  extra  work  for  those  about  you. 

In  the  country  much  of  the  waste  from  the  table  can  be  fed 
to  the  pigs,  and  the  old  papers  and  other  rubbish  burned,  but  in 
the  city  we  cannot  dispose  of  these  things  in  this  way.  Our 
part  of  the  work  in  this  matter  may  be  small,  yet  certain  care 
must  be  taken.  Why  should  we  not  put  papers  in  the  garbage 
pail  ?  Some  people  do,  but  this  causes  much  extra  work  for  the 
janitor  and  those  who  collect  the  garbage. 

You  see  there  are  many  things  to  look  out  for  in  caring  for 
our  city  homes.  These  things  are  necessary,  not  alone  for  our 
comfort,  but  that  others  may  be  well  and  happy  too. 

Where  would  you  rather  live,  in  the  city  or  country?  Think 
carefully  and  give  reasons  for  your  answer. 

VI.    The  Different  Members  of  the  Family  (May) 

After  we  have  frolicked  with  our  frosty  little  friends, 
roamed  and  hunted  with  Hiawatha,  toasted  our  toes  before 
Grandmother's  great  fireplace,  tramped  and  camped  with  our 
Western  uncle,  and  farmed  with  our  country  cousins,  we  find 
ourselves  still  curled  up  in  the  comfortable  chair  not  one  inch 
from  our  starting  place.  We  are  so  glad  we  can  open  our 
eyes  and  see  all  the  dear,  well-known  things  about  us.  We  see 
the  school  books  which  have  fallen  unnoticed  to  the  floor.  We 
hear  the  quiet  breathing  of  Baby  asleep  in  the  adjoining  room, 
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the  rustle  of  Father's  newspaper  and  just  now  Mother's  voice 
telling  us  it  is  bath  and  bed  time.  How  glad  we  are  that  we 
live  at  home,  and  that  home  happens  to  be  just  what  and  where 
it  is. 

Where  did  we  get  this  home  ?  Surely  it  could  not  have  grown 
by  chance.  We  know  rent,  and  grocery  bills  and  gas  bills  have 
to  be  paid,  that  the  house  has  to  be  kept  warm  and  clean,  and 
that  in  some  general  way  which  we  have  never  thought  very 
much  about,  we  have  to  be  kept  well  and  happy.  But  where 
do  we  get  all  these  things  ?  Why  should  they  be  ours  ?  How  do 
we  happen  to  have  the  things  which  we  seem  most  to  need? 

I.    THE   FATHER'S   WORK 

Do  you  remember  that  when  you  were  a  tiny  child,  too 
young  to  get  up  to  have  breakfast  with  Father  who  had  to  leave 
for  work  very  early  in  the  morning,  that  often  when  you  were 
just  half  awake,  you  felt  Father's  good-bye  kiss  on  your 
cheek?  Where  did  he  go  each  morning?  Why  did  he  go  so 
early?  Did  he  come  home  to  lunch?  Did  he  sometimes  take 
his  lunch  with  him?  Who  prepared  it  for  him?  Have  you  ever 
heard  Mother  say,  "  We  must  save  that  for  Father's  lunch  "  ? 
As  you  grew  older,  did  you  ever  help  Mother  fix  Father's 
lunch  ?  Can  you  tell  some  things  which  you  would  like  to  put  in 
Father's  lunch  basket? 

In  the  evening  you  remember  Father  came  home  late,  and 
sometimes  he  looked  very  tired.  Yet  often  there  were  things 
to  be  done  about  the  house.  Can  you  name  some  of  the  things 
which  Father  does  to  help  make  your  home  happy  and  pleasant? 
Certain  evenings  Father  brought  home  an  envelope  containing 
the  money  which  he  had  earned.  Have  you  ever  seen  him  hand 
the  envelope  to  Mother,  and  have  you  known  of  their  bend- 
ing over  a  piece  of  paper  busy  with  their  pencils  putting  down 
a  few  words  and  very  many  small  figures  and  dollar  signs?  Do 
you  know  what  they  were  doing?  Was  the  money  Father's, 
Mother's  or  yours?  Who  earned  it?  For  whom  was  it  to  be 
spent?  Why  did  part  of  it  belong  to  Mother ?  Had  she  worked 
for  it?  How?  Did  any  of  it  belong  to  you?  What  had  you 
done  to  earn  it?  How  could  Father  and  Mother  tell  just  how 
much  belonged  to  each  member  of  the  family?    Name  all  the 
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things  you  can  think  of  which  Father  does  to  give  you  a  home. 
What  are  some  of  the  things  which  he  does  which  Mother  can- 
not do?  Does  he  do  more  for  you  than  Hiawatha's  father  could 
do  for  him,  or  than  the  Eskimo  father  could  do  for  his  children? 
In  what  ways?    Why? 

2.    THE    MOTHER'S    PART 

Do  I  hear  you  say,  "  Mother  does  things  for  us  too?"  Yes, 
I  can  see  you  are  eager  to  talk  about  Mother,  and  we  should 
be,  for  after  all,  who  does  more  for  us  than  just  dear,  kind, 
Mother?  When  we  are  wee  babies  she  cares  for  us  every 
minute.  As  you  see  Mother  care  for  Baby,  you  wonder  if  you 
were  ever  so  tiny,  and  cross  and  dear.  What  are  some  of  the 
things  which  Mother  does  for  Baby  which  you  can  do  for  your- 
self? What  are  some  of  the  things  Mother  does  for  us  which 
Father  cannot  do?  You  see  we  need  Father  and  Mother  both. 
How  much  care,  and  how  many,  many  things  children  need  to 
keep  them  well  and  happy!  Name  all  the  things  you  can  which 
Mother  does  for  you  before  you  eat  your  breakfast.  Can  you 
tell  why  she  is  careful  to  do  these  things?  Name  some  of  the 
things  she  does  for  you  to  get  you  ready  for  school ;  to  get  you 
ready  to  coast  in  the  park ;  to  get  you  ready  for  bed.  How  many 
of  these  things  can  you  help  Mother  do?  Wnen  you  are  a  little 
older  will  you  take  as  good  care  of  yourself  as  Mother  does  of 
you? 

But  Mother  cannot  give  all  her  time  to  caring  for  you.  Name 
some  of  the  things  which  she  does  to  keep  the  house  clean  and 
pleasant.  Have  you  ever  seen  her  open  the  doors  and  win- 
dows and  have  you  watched  her  sweep  and  dust  and  scrub? 
Have  you  seen  her  air  the  beds  in  the  morning?  How  does 
she  do  it?  Can  you  help  her  do  any  of  these  things?  Have 
you  seen  Mother  wash  and  prepare  the  food  for  cooking? 
Why  is  she  so  careful  to  have  her  stove,  and  pans  and  every- 
thing in  the  kitchen  very  clean?  How  often  when  you  run 
in  from  play  or  from  school  you  find  Mother  sitting  at 
the  sewing  machine,  making  new  clothes  for  those  in  your 
family,  or  patching  or  darning  the  old  ones.  When  the 
warm    spring    days    come,    what    does    Mother    do    with    your 
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winter  clothing?  Now  that  winter  is  here,  where  are  your 
summer  clothes?  Why  does  she  put  them  away  so  carefully? 
So  you  see  Mother  not  only  cares  for  us,  but  she  cares  for  our 
homes,  our  clothes,  and  for  almost  everything  we  have.  Our 
mothers  enjoy  doing  these  things  for  us ;  they  love  their  babies 
and  little  children  just  as  much  as  they  do  the  grown-ups  who 
can  care  for  themselves.  While  it  is  pleasant  to  have  all  this 
tender  care,  we  are  glad  we  are  growing  old  and  wise  enough 
to  do  many  things  for  ourselves  and  even  to  help  do  things  for 
other  people. 

3.    THE  CHILD'S  PART 

You  say  that  Mother  and  Father  do  so  many  things  for  you 
to  make  and  keep  you  well  and  happy.  Can  you  tell  me  any- 
thing you  can  do  for  Mother  to  help  keep  her  well  and  happy 
too?  Anything  you  can  do  for  Father?  For  Baby?  your- 
self? for  your  kitty?  your  bird?  your  dog?  Whom  can  you 
help  most?  If  we  think  carefully  we  shall  find  there  are  many 
things  which  even  very  small  children  can  do  to  make  them- 
selves useful  in  the  home. 

What  are  some  of  the  things  you  can  do  to  help  when  you 
first  get  up  in  the  morning?  Before  school?  At  the  lunch 
hour?  After  school?  After  dinner?  Have  you  ever  helped 
wash  dishes  ?  What  part  of  it  can  you  do  ?  How  does  Mother 
get  the  water  ready?  Why  does  she  pour  clean,  hot  water  over 
the  dishes?  How  does  she  wash  the  milk  bottles?  How  does 
she  care  for  the  towel  and  dish  cloth  after  the  dishes  are  done? 
Have  you  noticed  how  she  washes  the  sink?  Tell  us  just  how 
she  does  it.  What  becomes  of  the  dish  water?  Where  does 
Mother  put  the  scraps  from  the  table?  Have  you  seen  her  take 
care  of  the  garbage  pail?  Why  does  she  wash  it  often?  Name 
the  things  which  you  can  do  to  help  in  the  kitchen,  bathroom, 
and  bedroom.  How  do  you  care  for  your  bird?  For  the 
plants  in  your  home?  How  do  they  say  "Thank  you"  for 
your  care?  How  does  Baby  thank  you  for  wheeling  him  in  the 
park?  When  you  go  home  this  evening,  will  you  see  how  many 
things  you  can  find  to  do  to  help  make  your  home  a  happy, 
bright,  cheerful  place  in  which  to  live  and  work  and  play  and 
be  happy? 


GRADE   IV 

Approach  :     Food    and    Clothing  —  Through    Interest    in 
Geography  and  Industrial  Activities 

General  Scheme 

I.     Effect  of  climate  upon  home  life,  clothing,  activities,  and  food  of 
people. 

1.  People  of  the  Far  North.     (October) 

a.  Houses. 

b.  Clothing. 

c.  Activities. 

d.  Food. 

2.  People  of  the  Far  South.     (November) 

a.  Houses. 

b.  Clothing. 

c.  Activities. 

d.  Food. 

3.  People  of  Temperate  Zone.     (December) 

a.  Houses. 

b.  Clothing. 

c.  Activities. 

d.  Food. 

II.     Our  dependence  upon  others  for  food  and  clothing.     (January) 

III.  Some  of  the  industries  which  give  us  food  and  clothing.     (February) 

1.  Agriculture. 

2.  Grazing. 

3.  Manufacturing.     (March) 

a.  Labor  Laws. 

b.  Health  Inspection  and  Provisions. 

IV.  Home  Markets. 

1.  Foods.     (April) 

2.  Clothing.     (May) 

Material 

1.  Previous  study  of  Primitive  Life. 

2.  Stories  read  in  previous  grades. 

3.  Study  of  world  relations  and  interdependence. 

4.  Study  of  materials  used  in  industrial  activities. 

5.  Industrial  activities. 
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6.  Current  literature. 

7.  Pictures — maps. 

8.  Lectures. 

9.  Excursions. 

I.  Effect  of  Climate  upon  Home  Life,  Clothing,  Ac- 
tivities and  Food  of  People 

In  Dodge's  "Elementary  Geography"  (pp.  7-9),  you  see  pic- 
tures of  different  types  of  houses.  Why  is  this  deserted  farm- 
house not  a  home?  Why  do  people  live  in  houses?  What  are 
some  of  the  things  which  decide  how  and  of  what  these  houses 
shall  be  made?  Illustrate  by  means  of  pictures  here  given.  Do 
you  recognize  your  home  among  these?  Why  are  there  no 
homes  near  Speyer  School  like  those  shown  in  Figure  10? 

We  learn  that  wherever  we  go  we  find  people  living  in  homes 
of  various  kinds,  doing  strange  things  and  living  out  their  lives 
in  ways  peculiar  to  their  surroundings.  Their  ways  of  doing 
things  seem  very  odd  to  us  and  we  wonder  how  people  can  live 
as  they  do. 

Perhaps  you  feel  as  Robert  Louis  Stevenson's  little  poem 
"  Foreign  Children  "  says  : 

Little  Indian,  Sioux  or  Crow, 

Little  frosty  Eskimo, 

Little  Turk  or  Japanee, 

Oh !  don't  you  wish  that  you  were  me  ? 

Such  a  life  is  very  fine, 
But  it's  not  so  nice  as  mine. 
You  must  often,  as  you  trod, 
Have  wearied  not  to  be  abroad. 

You  have  curious  things  to  eat, 
I  am  fed  on  proper  meat; 
You  must  dwell  beyond  the  foam, 
But  I  am  safe,  and  live  at  home. 

Little  Indian,  Sioux  or  Crow, 

Little  frosty  Eskimo, 

Little  Turk  or  Japanee, 

Oh !  don't  you  wish  that  you  were  me  ? 
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Yet  it  is  all  perfectly  natural  to  them,  and  they  live  and  work 
and  play  and  are  quite  as  happy  and  content  as  we. 

We  want  to  know  these  strange  people  better  and  to  under- 
stand, if  we  can,  why  they  live  as  they  do.  Perhaps  we  shall  find 
that  we  are  more  dependent  upon  them  than  we  think;  perhaps 
we  shall  learn,  too,  that  their  lives  hold  many  valuable  sugges- 
tions for  us ;  and  through  this  study,  we  may  be  able  to  use  our 
own  advantages  more  wisely. 

i.  people  of  the  far  north  (October) 
a.  Houses 

Of  what  are  they  built?  Why?  These  people  often  live  in 
tents  in  the  summer.  Why?  Describe  or  draw  a  picture  of  an 
Eskimo  home.  In  "Around  the  World"  (Book  i),  there  are 
some  very  good  pictures  of  such  houses.  How  many  doors  are 
there?    Are  there  any  windows?     How  made? 

How  are  the  rooms  lighted?  A  little  light  comes  through  the 
thin  skin  which  they  use  in  their  windows  in  place  of  glass. 
Their  lamps  are  made  of  soap  stone  hollowed  out  like  a  bowl 
and  filled  with  seal  or  whale  oil.  The  wick  is  made  of  moss. 
They  hang  a  lump  of  fat  above  the  flame.  As  it  melts,  it  drops 
down  into  the  lamp.  In  this  way  the  bowl  is  kept  filled.  You 
see,  as  long  as  the  lump  of  fat  is  in  place,  the  lamp  will  burn. 
These  people  never  have  to  bother  about  having  their  oil  cans 
filled  at  the  grocery  store,  and  there  are  no  burners  to  smoke 
or  chimneys  to  be  cleaned.  Should  you  like  to  try  to  study  by 
such  a  light?    Why  not?    Would  it  give  a  steady  light?    Why? 

How  are  these  houses  heated?  The  lamp  usually  serves  as 
lamp  and  stove.  Would  such  a  stove  heat  your  house  or  even 
one  small  room  in  it?  And  yet  the  Eskimo  lives  in  a  much 
colder  climate  than  ours.  How  do  you  account  for  this?  Why 
does  he  need  so  little  heat?  Have  you  wondered  how  these 
people  keep  warm  at  night  after  the  fire  has  gone  out?  Their 
beds  are  of  snow  covered  with  skins.  Why  do  they  use  skins 
instead  of  blankets?  How  is  it  possible  for  them  to  keep  warm 
in  this  way? 

Name  as  many  ways  as  you  can  in  which  these  Eskimo  houses 
are  fitted  to  the  needs  of  the  people  who  live  in  them.  Could 
we  live  in  them? 
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b.  Clothing 

In  Dodge's  "  Elementary  Geography  "  (p.  64)  there  are  some 
pictures  showing  the  Eskimo  dress.  From  these  pictures, 
describe  their  shoes,  gloves,  dress  and  hat.  Are  there  any  orna- 
ments used?  What  kind  of  underclothing  do  you  think  they 
wear?  How  can  they  wash  their  clothes?  Can  such  clothing 
be  healthful?  More  so  for  them  than  for  us?  Where  do  they 
get  all  the  material  needed  for  their  clothing? 

c.  Activities 

What  do  these  people  do  for  a  living?  Fishing.  Fur  trad- 
ing.    Hunting.     What  do  they  hunt?     For  what  purpose? 

Do  they  produce  everything  they  need  to  supply  their  wants? 
Could  they  still  live  if  all  other  people  were  taken  out  of  the 
world  ?  Are  their  activities  as  numerous  as  those  of  other  people 
you  know?  Are  they  vigorous ?  Do  the  men  work  out-of-doors 
most  of  the  time?  Which  do  they  use  more,  their  bodies  or 
their  minds?  Do  they  do  any  kind  of  fine  or  particular  work? 
How  would  you  describe  their  activities? 

One  would  naturally  think  that  in  such  a  cold  country  the 
children  would  have  to  stay  in  the  house.  This  is  not  the  case. 
They  dress  up  in  their  furs  and  play  out-of-doors  quite  as  much 
as  we  do.  What  do  you  suppose  they  play?  A  picture  shows 
a  number  of  children  playing  a  game  which  might  be  similar 
to  our  foot-ball,  at  least  they  are  kicking — not  a  Spalding  leather 
ball — but  a  ball  made  of  snow.  These  children  have  no  need 
for  a  gymnasium  with  running  track  and  swimming  pool,  for 
the  smoothly  packed  snow  affords  an  excellent  running  place, 
and  water  plays  no  very  great  part  in  the  life  of  the  Eskimo 
child.  They  have  sleds  to  which  they  hitch  their  dogs  and  away 
they  go  for  a  swift  ride  over  the  frozen  snow.  Or  they  coast 
down  the  long  hills  and  climb  among  the  great  blocks  of  ice. 
Can  you  tell  why  the  Eskimo  children  play  the  games  they  do? 
Are  they  anything  like  your  winter  games?  Does  the  weather 
influence  one's  play  as  well  as  one's  work?    How? 

d.  Food 

The  Eskimo  could  not  live  if  he  did  not  eat  quantities  of  fat. 
Can  you  tell   why?     Name  their   foods.     Why  of  this   kind? 
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How  procured  ?  Do  they  eat  the  same  foods  in  the  summer  that 
they  do  in  winter?    How  is  it  with  us? 

How  do  they  get  water  to  drink?  Near  the  stove-lamp 
they  place  a  flat  rock.  On  this  they  heap  fresh  snow.  As  it 
melts,  the  water  drops  into  a  wooden  tub  under  the  rock.  Is 
it  strange  that  these  people  use  so  little  water?  Do  you  think 
their  drinking  water  would  be  likely  to  be  pure?  Should  you 
like  to  drink  the  water  which  had  stood  all  day  in  your  house  in 
the  tub  ?    Why  not  ? 

A  story  tells  of  an  Eskimo  mother  who  made  some  candy  for 
her  little  girl.  Can  you  imagine  of  what  she  made  it?  Xo,  not 
of  sugar  and  chocolate  and  milk.  She  took  the  feet  of  a  large 
bird  which  her  husband  had  killed,  cut  off  the  red  skin  and  filled 
it  with  tallow.  This  was  as  tempting  to  the  little  Eskimo  girl  as 
the  daintiest  fudge  is  to  you.  Could  we  live  on  such  food? 
Why? 

2.    PEOPLE       OF       THE       FAR       SOUTH  —  MEXICO,       CENTRAL 

America  (November) 

a.  Houses 

(Dodge's  "  Elementary  Geography,''  p.  64;  Carpenter's  "  Geo- 
graphical Reader — America,"  pp.  321-50) 

Describe  them  from  the  picture  (Carpenter,  p.  349).  Of 
what  made?  Are  there  as  many  windows  as  in  the  Eskimo 
house?  Of  what  are  the  floors  made?  Are  the  rooms  well 
lighted,  heated,  ventilated?  How?  Why  are  these  houses  built 
as  they  are?  Are  they  more  or  less  attractive  to  you  than  those 
of  the  Northern  people?  Why?  In  what  ways  are  their  homes 
fitted  to  their  needs? 

b.  Clothing 

Material.  Could  they  dress  as  the  Northern  people  do? 
Are  their  clothes  more  or  less  ornamented  than  those  of 
the  Eskimo?  Why?  Compare  their  head-dress  with  that  of 
the  Eskimo?  "Many  of  the  men  wear  hats  with  brims  a  foot 
wide  and  bands  of  silver  and  gold  as  thick  as  your  wrist  "  (See 
picture,  Carpenter,  p.  328.) 

You  remember  how  the  Eskimo  women  were  dressed.  Com- 
pare their  dress  with  that  of  the  Mexican  women,  who  wear 
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loose  cotton  dresses  and  wear  little  bright  colored  shawls  over 
their  heads. 

'  The  men  dress  as  a  rule  in  white  cotton  shirts  and  panta- 
loons. The  shirt  is  inside  of  the  pantaloons,  and  the  pantaloons 
fall  to  the  feet.  The  poorer  people  wear  no  stockings.  On  their 
feet  they  wear  sandals  of  thick  leather."  Compare  with  the 
clothing  of  the  Eskimo  man. 

Where  do  these  people  get  the  material  needed  for  their 
clothes?  Are  they  more  or  less  dependent  upon  other  people 
than  the  Northern  people?    Why? 

c.  Activities 

( 1 )  Fruit  raising :     Orange  and  lemon  groves  ;  pineapple 

fields ;  banana  plantations. 

(2)  Coffee  raising  (Carpenter,  p.  333). 

(3)  Agriculture:     Cotton  fields. 

(4)  Lumbering. 

(5)  Buying  and  selling. 

Do  these  people  seem  as  active  as  the  Northern  people? 
Why?  Things  grow  easily  and  little  work  is  required  to  get  a 
crop.  Compare  with  conditions  in  the  North.  "  At  noon  we  find 
the  streets  deserted.  The  Mexicans  close  their  stores  at  noon. 
Why?  They  have  dinner  between  twelve  and  one  after  which 
they  take  a  nap  or  chat  with  their  families  until  three  when 
they  come  back  to  work.  By  seven  the  stores  are  closed  and 
the  evening  is  given  up  to  rest  or  to  pleasure."  Would  you  ex- 
pect to  find  anything  like  this  in  Eskimo  life?  Why  not? 
What  relationship  can  you  see  between  the  climate  of  this  coun- 
try, and  the  dress  and  activities  of  the  people?  Can  you  see 
a  similar  relationship  in  Eskimo  life?  Would  you  expect  to  find 
the  children  here  as  enthusiastic  over  out-of-door  sports  as  the 
Eskimo  children  are?  What  games  do  you  suppose  they  play? 
What  sort  of  a  game  do  you  like  best  on  a  hot  August  after- 
noon? 

d.  Food 

'  Indian  corn  forms  the  chief  food  of  the  people.  Most  of 
the  people  of  Mexico  do  not  know  what  bread  is,  and  thousands 
have  never  tasted  wheat  flour.     Vast  numbers  have  never  had 
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meal  ground  in  a  mill.  The  poorer  women  are  their  own  cooks 
and  millers.  Outside  of  almost  any  Mexican  hut  we  can  see 
a  woman  preparing  her  Indian  corn  for  food."  If  you  will  read 
in  Carpenter's  Reader  (p.  342),  you  can  find  just  how  she  pre- 
pares the  "  tortillas "  of  which  all  Mexicans  are  fond.  Do 
they  correspond  to  any  article  of  food  which  the  Eskimos  have? 
Are  they  like  anything  which  we  eat? 

The  Southern  people  season  their  food  very  highly  with  red 
pepper  and  strong  spices.  Can  you  see  any  reason  for  their 
doing  so?  Should  you  expect  to  find  red  pepper  in  an  Eskimo 
home?  Why?  Does  your  mother  use  much  pepper?  What 
is  its  use?    Does  it  make  food  more  nourishing  or  wholesome? 

The  Mexicans  are  very  fond  of  black  beans  and  sometimes 
serve  them  for  dessert.  We  are  fond  of  beans  also,  but 
we  have  never  found  them  a  substitute  for  pudding  or  ice 
cream. 

Do  you  suppose  these  people  use  much  meat?  Carpenter 
says :  '"'  None  but  the  rich  can  afford  meat,  and  in  some  cities 
the  way  meat  is  sold  makes  us  think  that  it  would  be  dear  almost 
at  any  price.  I  once  saw  a  butcher  peddling  beef  in  a  Mexican 
city.  His  meat  wagon  moved  about  on  legs  instead  of  wheels. 
It  was  a  dirty,  one-eyed  mule.  Upon  the  mule's  back  there  was 
a  frame-like  saddle  covered  with  hooks.  The  pieces  of  meat 
hung  from  these  hooks." 

Why  is  meat  so  expensive  here?  Why  is  it  that  only  the  few 
have  meat  to  eat  in  the  Southern  countries,  while  in  the  North 
there  is  meat  for  all?  We  found  that  to  the  Eskimo,  meat  was 
a  necessary  article  of  diet,  is  it  not  necessary  for  the  Mexican? 
How  do  you  account  for  this? 

Since  the  Mexican  does  not  eat  meat,  does  he  choose  his 
other  articles  of  food  wisely?  Why,  for  instance,  are  beans  a 
good  food  for  him?  Even  if  beans  are  served  for  last  course 
in  some  homes,  the  Mexicans  have  a  "  sweet  tooth."  They  make 
delicious  sweets.  Perhaps  you  have  eaten  Mexican  candies. 
They  are  frequently  displayed  in  shop  windows. 

Can  you  see  any  relationship  between  the  climate  of  these 
Southern  countries  and  the  homes,  dress,  activities  and  food  of 
the  people?    Think  of  the  same  in  connection  with  the  Eskimos. 
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Do  these  people  raise  their  food  products?  Is  it  always  true 
that  people  eat  the  particular  things  which  grow  in  the  country 
in  which  they  live? 

Upon  which  kingdom  do  these  people  depend  the  more  for 
their  food,  the  animal  or  vegetable?  How  is  it  with  the  Eskimo? 
Tell  why?  Would  you  rather  be  an  Eskimo  or  a  Mexican? 
Why? 

3.  people  of  the  temperate  zone  {December) 

a.  Houses 
Compare   with   those  of    Far   Northern   and    Far   Southern 
people  as  to : 

Location — surroundings,  ornamentation. 
Materials  used — methods  of  building. 
Modern  improvements  and  comforts. 

(a)  Ventilation.     (Knight's  "  Hygiene  for  Young  People," 

Chap.  IV.) 

(b)  Heating.       (Brown's    "  Good    Health    for    Girls    and 

Boys,"  Chap.  VIII.) 

(1)  Fire  place. 

(2)  Stoves. 

(3)  Furnace. 

(c)  Lighting.     ("  Good  Health  for  Girls  and  Boys,"  Chap. 

XVI.) 

(1)  Windows. 

(2)  Sun.     ("  Good  Health  for  Girls  and  Boys,"  page 

52.)  Advantages;  effect  upon  people;  effect 
upon  disease  germs.  ("  Hygiene  for  Young 
People."  pp.  19,  20.) 

(3)  Gas  lights,  lamps,  electricity.     Need  of  a  steady 

light.  Think  of  the  Eskimo  lights.  Position 
of  light  ("  Hygiene  for  Young  People,"  pp.  88- 
92)  ;  effect  upon  eyes;  uses  of  lamp  shades. 

(d)  Plumbing  and  ventilation. 

Not  only  are  our  modern  houses  heated,  lighted,  and  ven- 
tilated, but  care  is  taken  that  all  waste  material  be  removed  by 
means  of  pipes.  While  such  a  system  is  a  great  comfort  and 
convenience  as  well  as  a  preventive  of  sickness  and  disease,  the 
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modern  plumbing  system  necessitates  much  care  on  the  part 
of  housekeepers.  These  pipes  must  not  be  allowed  to  become 
clogged  with  dirt  and  grease.  To  prevent  this,  daily  care  is 
necessary.  The  process  is  a  simple  one.  A  thorough  scrubbing 
and  flushing  with  plenty  of  clean,  hot  soap  suds  to  which  has 
been  added  washing  soda.  With  this  simple  care  the  drain 
pipes  may  be  kept  clean  and  sweet  smelling.  The  care  of  wash 
basins,  bath  tubs,  and  sinks  is  the  price  one  must  pay  for  these 
luxuries. 

Why  do  we  have  less  need  for  fireplaces  now?  What  are 
some  of  the  materials  used  for  building  houses  to-day?  Did 
your  father  help  build  the  house  in  which  you  live  or  have  any- 
thing to  do  with  the  preparation  of  any  of  the  materials  used? 
Why  do  we  provide  for  halls,  large  windows,  wide  porches, 
laundry  rooms,  roof  gardens,  etc.,  in  our  modern  homes?  Are 
these  of  real  value?  How?  Can  you  name  anything  about  the 
house  in  which  you  live  which  was  placed  there  simply  to  make 
the  house  more  beautiful?  Anything  planned  for  your  comfort 
and  convenience?  Anything  to  secure  you  against  sickness? 
Anything  to  help  you  make  others  more  comfortable?  Anything 
which  you  would  not  find  in  an  Eskimo  home — in  a  Mexican 
home — in  a  home  in  the  country? 

b.  Clothing 

Materials  vary  with  climate.  We  have  found  that  where  the 
winters  are  long  and  severe,  both  food  and  clothing  are  pro- 
vided by  the  animal  kingdom.  In  the  tropics,  food  and  clothing 
are  provided  by  the  vegetable  kingdom.  What  can  you  say 
of  the  temperate  regions? 

Name  some  articles  of  your  clothing  which  come  from  the 
animal  kingdom — some  from  the  vegetable  kingdom.  Upon 
which  do  we  depend  the  more  in  summer?  In  winter?  Does 
this  help  you  to  see  why  the  Northern  people  depend  largely 
upon  the  animal  kingdom,  and  the  Southern  people  upon  the 
vegetable  kingdom? 

How  does  our  clothing  compare  with  that  of  the  Eskimo  as 
to  variety?  Why  do  we  have  summer  and  winter  clothes? 
How  do  our  winter  clothes  differ  from  those  we  wear  in  the 
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summer  as  to:  material,  cost,  color,  ways  of  making,  number 
of  garments,  care  needed? 

Some  people  seem  to  think  that  colored  outing  night  dresses 
and  woolen  underwear  do  not  have  to  be  washed  as  frequently 
as  the  white  underwear  worn  in  the  summer,  because  they  do 
not  show  the  soil.  Even  if  the  dirt  does  not  show  so  plainly, 
we  know  that  it  is  there  and  should  be  removed  as  carefully  and 
as  frequently  as  from  white  clothes.  Woolen  dresses  and 
blouses  cannot  be  washed  as  frequently  perhaps,  as  the  cotton 
and  linen  or/  z  worn  in  summer,  but  we  can  at  least  be  sure  that 
they  are  kept  well  brushed  and  aired,  and  washed  as  frequently 
as  possible. 

Why  do  we  have  a  variety  of  clothes  as  to  color,  ways  of 
making,  etc.?  Is  it  necessary  to  have  ruffles,  lace,  ribbons,  etc., 
on  dresses?  Is  there  any  reason  why  a  boy  should  wear  a  tie? 
It  does  not  help  keep  him  warm,  and  does  it  not  cost  money? 

Compared  with  the  Eskimo  and  Mexican,  do  we  dress  as 
economically  as  they?  The  Eskimo  wears  sealskin.  Would  that 
be  an  expensive  material  for  us?  The  Mexican  wears  cotton. 
Would  this  be  a  cheap  and  sensible  material  for  the  Eskimo? 
Why?     What  guides  us  in  the  choice  of  the  material  we  use? 

Do  we  dress  as  sensibly?  Compare  the  Eskimo  fur  shoe  and 
the  Mexican  sandal  with  the  American  shoe. 

Look  at  the  picture  on  page  119  in  ''Good  Health  for  Girls 
and  Boys  "  and  tell  what  you  learn  from  it.  Look  at  your  own 
shoe.  Is  it  made  of  leather  heavy  enough  to  protect  your  feet 
from  the  cold?  Are  the  soles  heavy?  Are  the  heels  low?  Are 
they  "  run  clown  "  ?  Are  your  shoes  large  enough  and  broad 
enough  so  your  foot  can  rest  comfortably  upon  the  sole?  Are 
your  shoes  well  cared  for — polished,  laced  properly  with  whole 
strings,  or  if  buttoned,  are  the  buttons  in  place?  What  has 
this  to  do  with  one's  comfort  and  happiness  ?  Do  shoes  tell  any- 
thing about  their  owner?  What?  Why  do  we  wear  rubbers? 
("Good  Health  for  Girls  and  Boys,"  p.  116). 

Look  at  the  Eskimo  coat,  the  Mexican  blouse  or  drapery,  and 
then  think  of  our  dresses  with  their  tight  bands,  heavy  skirts, 
and  high  collars.  Which  seems  more  comfortable  to  you,  and 
why?     Do  our  clothes  as  fully  meet  our  needs  as  their  clothes 
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meet  their  needs  ?  Have  you  ever  seen  a  boy  or  a  girl  wear  thin, 
low  shoes  in  the  winter  time  ?  Do  you  know  of  children  who  do 
not  want  to  wear  long  sleeved  underwear  in  the  winter?  Who 
go  without  rubbers?  Would  you  expect  to  find  an  Eskimo  boy 
playing  out-of-doors  without  his  mittens  and  cap?  He  knows 
he  would  pay  dearly  for  it  if  he  did.  What  price  do  we  pay  for 
not  dressing  as  we  should? 

Think  of  the  beautiful  sealskin  coats  of  the  Eskimo,  of  the 
bright-colored  shawls  and  draperies  and  gilt  banded  hats  of  the 
Mexican,  and  then  tell  me  whether  or  not  you  think  this  clothing 
prettier  than  ours.  Is  their  clothing  as  healthful  and  as  easily 
kept  clean  as  ours?  Tell  how  and  why?  Do  we  as  nearly 
supply  our  own  articles  of  clothing  as  they? 

c.  Activities 

Are  they  as  numerous  as  those  of  the  Southern  and  Northern 
people?  Why?  What  has  helped  our  people  determine  what 
these  activities  shall  be?  Are  they  the  same  now  as  fifty  years 
ago?  What  change?  What  relation  do  you  see  between  our 
climate,  our  homes  and  clothing,  and  the  activities  in  which  our 
people  engage?  Are  our  people  as  active  and  vigorous  as  the 
Eskimo  people?  Which  are  the  more  progressive,  the  Eskimo 
or  the  people  of  the  United  States  ?    Why  ? 

d.  Food 

Compare  with  the  people  of  North  and  South  as  to : 

(a)  Variety 

Do  we  depend  as  exclusively  upon  either  the  animal  or  vege- 
table kingdom  for  our  food  as  do  they?  Why?  How  does  this 
affect  variety?  Do  our  physical  needs  force  us  as  decidedly  to 
choose  certain  kinds  of  food?  How  does  this  affect  our  choice 
and  variety  of  food? 

What  does  a  visit  to  a  market  or  bakery  tell  us  of  the  demands 
of  our  people?  We  are  not  satisfied  with  buying  meat,  it  must 
be  a  certain  kind,  of  a  specified  price  and  particular  cut.  Our 
bakers  dare  not  simply  make  bread,  it  must  be  made  of  various 
kinds  of  flour,  it  must  be  of  various  shapes  and  marked  with 
exclusive  labels.    Our  grocers  cannot  put  out  for  sale  the  simple 
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nourishing  vegetables.  There  must  be  variety.  Vegetables  in 
season  and  out  of  season.  They  must  be  hothouse  grown, 
properly  washed,  decorated  and  displayed  before  we  can  decide 
which  vegetable  to  serve  for  a  certain  meal  with  certain  com- 
binations for  certain  people. 

(b)  Preparation 

How  does  the  Eskimo  prepare  the  whale  oil  and  blubber? 
How  does  the  Mexican  prepare  his  fre-6-les,  and  tortillas? 
(Carpenter's  "Geographical  Reader,"  pp.  241-243). 

How  do  we  prepare  our  potatoes  ?  To  answer  this,  one  might 
read  for  a  long  time  in  many  different  cook  books  and  then  not 
find  out  all  of  the  many,  many  ways  we  have  of  preparing  just 
one  very  simple  article  of  diet.  The  same  is  true  of  almost 
everything  we  eat.  We  demand  not  only  variety  of  selection, 
but  our  food  must  be  served  to  us  disguised  in  every  possible 
way.  Cooking  with  us  has  become  an  art,  and  many  people  are 
giving  all  of  their  time  to  the  study  of  foods,  their  value,  prep- 
aration, etc. 

(c)  Serving 

Can  you  picture  the  Eskimo  family  at  dinner?  Describe  their 
table,  dishes,  etc.  The  Mexican  people  often  eat  on  their 
porches,  sometimes  reclining.  The  family  table  means  less  to 
them  than  to  us.  Contrast  with  these  conditions,  the  care  we 
take  to  have  our  dining  room  one  of  the  cheeriest  in  the  house: 

(1)  Dishes,   table,  table  cloth,  napkins,   silver,  china,   etc. 

(2)  Food    served    attractively.      Salads    with    crisp,   green 

garnishing;    meat    and    gravy,    steaming    hot;    toast 
beautifully  browned. 

(3)  Appearance  at  the  table:     Dress;  hands;  manners. 
We  may  go  to  extravagant  extremes  in  these  matters,  but  not 

necessarily  so.  A  dining  room  may  be  attractive  without  being 
elegant;  a  table  spotless  without  being  covered  with  costly 
linen ;  the  food  served  attractively,  even  if  it  is  not  of  the  most 
expensive  kind.  A  clean  apron  makes  a  very  pretty  dinner  dress, 
and  a  cheerful,  grateful,  polite  child,  one  of  the  most  desirable 
table  companions  imaginable. 
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II.  Our  Dependence  Upon  Others  for  Food  and  Clothing 

(January) 

As  you  have  studied  about  these  queer  people,  have  visited 
their  homes  and  noted  their  strange  customs,  you  have  been 
willing  to  let  them  live  in  their  own  curious  ways  so  long  as 
you  are  safe  at  home.  Yet  have  you  ever  realized  that  you  would 
miss  these  people  if  they  were  suddenly  to  disappear  from  the 
earth?  Would  their  disappearance  affect  your  life  in  any  way? 
How?    What  industries  would  be  affected?    How? 

Use  your  imagination  again  and  suppose  that  all  the  people 
of  the  tropics  were  in  some  way  entirely  cut  off  from  you. 
What  difference  would  it  make  to  you?  What  people  in  New 
York  would  especially  miss  them? 

Suppose  the  people  in  New  York  City  were  entirely  cut  off 
from  all  other  people  in  the  world,  what  would  happen?  Sup- 
pose we  had  communication  with  only  the  people  in  the  United 
States,  could  we  live  then?  For  what  do  we  depend  upon  the 
people  of  the  Far  North?  Upon  Southern  people?  For  what 
do  they  depend  upon  us  ?  Of  all  the  people  studied,  which  seem 
the  most  dependent?  The  most  independent?  Can  you  give 
reasons  for  these  conditions? 

Were  primitive  people  more  or  less  independent  than  we? 
Who  are  more  independent  in  providing  for  themselves,  farmers 
or  city  people?  In  what  ways  are  you  dependent  upon  the 
farmer?  In  what  ways  is  he  dependent  upon  people  in  the 
city?  Can  you  give  reasons  why  you  should  try  to  understand 
and  appreciate  your  queer  friends  and  neighbors  upon  whom 
you  depend  for  so  many  things?  Is  it  not  pleasant  to  know 
that  you  give  to  them  many  things  upon  which  their  comfort  and 
happiness  depend? 

III.  Some  of  the  Industries  Which   Give  Us  Food  and 

Clothing   (February) 

1.  agriculture 

(a)  Importance 
When  you  think  that  most  of  our  food  and  clothing  products 
are  in  some  way  the  results  of  the  work  of  the  farmer,  you 
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begin  to  realize  the  importance  of  this  industry.  What  articles 
of  food  does  the  farmer  give  you?  What  clothing  materials? 
Here  you  see  again  our  dependence.  We  need  farmers, 
but  if  all  people  were  to  become  farmers,  think  what  would 
happen.  The  condition  would  be  quite  as  serious  as  if  all  the 
farmers  were  to  leave  their  farms  and  come  to  the  cities  to  live. 

(b)  Gardens  and  grain  fields  of  the  Middle  West 
While  you   are  sleeping  in  your  comfortable  beds,   do  you 

know  there  are  hundreds  of  people  and  horses  toiling  early 
and  late  on  the  great  Western  farms,  that  you  may  be  properly 
clothed  and  fed  next  year?  You  cannot  realize  the  amount  of 
time  and  work  this  requires.  You  have  all  read  of  the  great 
Western  farms  which  stretch  miles  and  miles  beyond  where 
even  your  imagination  goes.  This  land  must  all  be  tilled, 
properly  planted,  the  crops  cared  for  and  harvested,  and  the 
products  shipped.  Your  geography  and  reference  books  give 
you  these  processes  in  detail.  Why  are  they  of  interest  and 
value  to  you? 

Can  you  tell  how  the  fields  are  prepared  for  planting?  You 
may  be  able  to  answer  this  question  even  if  you  have  never 
seen  a  large  farm,  for  much  of  the  same  care  which  you  give  to 
the  plants  in  the  window  boxes  in  your  room  is  required  by  the 
growing  things  on  a  large  farm.  Many  of  the  things  which 
you  need  for  growth  are  required  by  growing  grains  and  vege- 
tables. Can  you  name  some  of  these?  The  care  of  these  farms 
and  gardens,  the  gathering  and  delivering  of  farm  products, 
give  employment  to  many  people.  Can  you  name  some  of  the 
industries  of  this  city  which  depend  upon  the  transportation  of 
farm  products? 

(c)  Fruit  farms 

Let  us  pass  from  the  great  fields  of  the  Middle  West  to  the 
fruit  farms  of  the  West  and  South.  California  is  a  pleasant 
place  in  which  to  study  this  phase  of  agriculture.  From  fields 
of  waving  grain  we  pass  to  orchards  of  ripening  fruit.  Do  we 
depend  more  or  less  upon  these  products  than  upon  the  farm 
products?  What  city  industries  are  influenced  by  the  fruit 
crop?    How  are  prices  influenced?    What  are  some  of  the  con- 
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ditions  which  influence  the  price  of  oranges  ?  Why  are  they  not 
always  the  same  price?  Of  what  value  are  fruits  as  articles  of 
diet  ?  Which  are  said  to  be  the  best  food  ?  Are  the  most  whole- 
some fruits  the  most  expensive? 

Will  you  read  about  the  different  processes  involved  in  the 
packing,  shipping,  canning  and  drying  of  fruits  and  tell  us  how 
these  activities  are  related  to  your  lives  ?  Have  you  learned  any 
practical  things  about  any  of  them  through  your  work  in  cook- 
ing? Why  did  you  so  carefully  wash  the  fruit,  the  day  you 
were  making  apple  jelly?  Why  heat  the  fruit  before  canning 
it  ?  What  care  did  you  take  of  cans  and  rubbers  before  the  cans 
were  sealed?  What  has  heat  to  do  with  the  process?  What 
is  meant  by  saying  "  The  fruit  did  not  keep  "? 

You  feel  your  dependence  upon  the  industries  in  these  parts 
of  our  country  and  think  that  as  city  boys  and  girls  you  need 
your  Western  and  Southern  friends  very  much.  But  these 
people  do  not  supply  all  our  needs. 

(d)  Plantations  of  the  South 
We  must  not  forget  the  cotton  fields  of  the  South.    Of  what 
value  are  they  to  us?     Think  also  of  the  rice  and  sugar  cane 
fields.    What  industries  are  dependent  upon  these  products? 

2.    GRAZING 

This  is  an  industry  directly  related  to  agriculture.  In  what 
ways?  It  is  of  special  importance  to  us  for  many  of  the  same 
reasons  that  agriculture  is.  It  provides  both  food  and  clothing 
for  us.  How?  In  what  ways  does  this  industry  provide  em- 
ployment for  people?  Can  you  tell  anything  about  the  care  of 
cattle  on  the  great  plains?  Why  is  it  necessary  that  they  be 
protected  from  disease?  Judging  from  what  you  know  of  the 
care  necessary  to  keep  all  growing  things  strong  and  healthy, 
what  care  do  you  suppose  these  cattle  need?  What  results  if 
such  care  is  not  given? 

What  is  a  shipping  center?  Have  you  ever  seen  a  packing 
house?  There  are  inspectors  to  inspect  these  houses,  the 
grounds,  the  cattle,  the  employees,  the  processes,  etc.  Why  is 
this  care  taken  ?  In  Baker  and  Ware's  "  Municipal  Government 
of  the  City  of  New  York,"  read  page  228  and  study  the  picture 
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given  there.  What  does  it  tell  you?  We  are  told  that  all  food 
must  come  up  to  the  standard  of  purity  given  in  the  Sanitary 
Code.    What  does  this  mean  ? 

One  of  our  most  important  articles  of  diet  is  directly  con- 
nected with  the  industry  which  we  are  studying.  Why  is  the 
matter  of  pure  milk  an  important  one?  W"hy  given  more  con- 
sideration here  than  in  the  country?  What  part  does  the  De- 
partment of  Health  play  in  this  fight  for  pure  milk?  Read 
chapters  19  and  20  in  Jewett's  "  Town  and  City."  In  what 
ways  may  microbes  damage  milk?  What  is  pasteurized  milk? 
Why  is  it  safer  than  raw  milk  ?  Why  should  all  bottles  and  pans 
in  which  milk  is  kept  be  scalded  ?  Look  at  the  pictures  on  pages 
156  and  157.  How  do  the  two  stables  differ?  What  lessons  do 
they  teach?  Read  carefully  the  rules  on  page  160.  What  do 
they  mean  to  you? 

What  is  the  work  of  the  milk  inspector?  Why  have  milk 
stations  been  opened  in  the  city?  Have  you  ever  visited  one? 
Describe  it. 

You  have  nothing  to  do  with  the  milk  you  use  until  it  reaches 
your  home.  Once  in  your  hands  you  are  to  a  great  extent  re- 
sponsible for  it.  What  can  you  do  to  keep  the  milk  in  your  home 
as  nearly  pure  as  it  was  when  it  came  to  you?  Read  Richman's 
"  Good  Citizenship,"  pages  187  and  188. 

You  have  been  learning  many  things  about  leather  in  your 
study  of  industrial  processes.  Do  you  see  any  relation  between 
that  work  and  grazing?  Are  you  beginning  to  see  that  one 
industry  depends  upon  another  and  that  our  wants  and  needs 
are  bound  up  with  them  all? 

3.  manufacturing  (March) 

It  is  difficult  for  you  to  imagine  all  the  stages  through  which 
raw  materials  pass  before  they  come  to  you  as  shoes  and  coats 
and  rubbers.  These  things  are  yours  and  you  do  not  question 
much  about  them.  It  is  not  far  to  the  store  and  there  you  can 
find  all  the  things  you  need  in  all  possible  sizes,  shapes  and 
colors. 

Have  you  ever  visited  a  large  manufacturing  plant?  The 
whirr  and  rattle  of  the  machinery;  the  great  rooms  filled  with 
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busy  men,  women  and  children ;  the  heavy  air  and  the  noise  all 
made  you  long  to  get  away  to  a  quiet,  restful  place.  Not  strange 
that  these  workers  grow  thin  and  pale  and  nervous. 

Fortunately  conditions  in  work  shops  and  factories  are  being 
improved.  Why  is  special  attention  being  paid  to  factory  con- 
ditions ?  Some  occupations  are  dangerous  to  life,  but  not  neces- 
sarily to  health.  Can  you  name  some  of  these?  Others  are 
dangerous  to  health.  Name  some  of  these.  The  location  of  fac- 
tories has  much  to  do  with  health  conditions.  If  our  factories 
could  be  in  the  country  with  an  abundance  of  sunlight  and  air, 
the  health  dangers  wrould  be  lessened.  Why?  How?  Now  we 
have  laws  governing  air  space,  ventilation,  light,  heat,  and  hours 
of  labor  and  employment  of  women  and  children  in  manufactur- 
ing industries.  Why  have  such  laws  been  made?  How  are  they 
enforced? 

a.  Labor  Laws 

Do  you  know  what  child-labor  lawTs  are  and  wrhy  they  were 
made?  To  whom  does  our  State  child-labor  law  apply?  What 
are  "  working  papers  "  ?  In  "  Municipal  Government  of  the 
City  of  New  York,"  read  on  page  230  what  is  said  about  these 
things.     Also  read  "  Good  Citizenship,"  pages  188  and  189. 

b.  Health  Inspection  and  Provisions 

Why  is  health  considered  of  so  much  importance?  What  are 
some  of  the  things  which  inspectors  look  for  when  they  are 
inspecting  factories  and  other  work  places?  What  happens  if 
work  rooms  are  not  properly  heated,  lighted,  ventilated?  If 
workers  are  allowed  to  work  over  time?  If  certain  time  is  not 
given  for  lunch  and  rest  periods  ?  Why  should  you  be  interested 
in  these  things?  Can  they  mean  anything  to  you  while  you  are 
safely  and  happily  working  away  in  Speyer  School? 

IV.  Home  Markets 

1.  foods  (April) 

We  come  now  to  the  part  of  food  and  clothing  industries 
which  most  directly  touches  our  lives.  Food  is  a  subject  of  gen- 
eral interest  to  fourth  grade  boys  and  girls  and  it  becomes  more 
fascinating  than  ever  when  the  real  articles  of  food  are  tempt- 
ingly displayed  in  shops  and  markets. 
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The  country  boy  has  his  pleasure  in  running  down  cellar  to 
the  apple  barrel  for  his  after-school  lunch,  while  you  select 
yours  standing  before  the  show  window  in  which  are  temptingly 
displayed  the  hand-polished,  tissue-paper  wrapped  apples, 
plainly  labeled,  "  Five  cents  each."  The  country  cousin  has 
some  part  in  planting,  cultivating,  digging  and  storing  the 
potatoes  which  he  enjoys  for  his  dinner,  while  you  do  not  even 
carry  the  potatoes  from  the  market  to  your  home.  In  number- 
less other  ways  your  country  friends  take  part  in  farm  activities 
of  which  city  children  know  little.  However,  city  children  have 
sharp  appetites  and  feel  that  at  least  in  the  enjoyment  of  these 
things  they  are  fairly  well  mated  with  their  country  neighbors. 

When  your  mother  goes  to  the  market  what  things  influence 
her  choice  of  foods  ?  Read  Ritchie's  "  Primer  of  Hygiene," 
Chapter  IV.  What  does  the  chart  on  page  15  show?  How  would 
this  help  one  in  buying  for  a  family?  From  the  tables  on  page 
15  and  17  name  some  of  the  foods  which  are  wholesome, 
nourishing  and  cheap.  Others  which  are  very  expensive  and 
contain  little  food  value. 

Why  is  one  food  better  for  us  than  another?  Why  do  we 
eat  ?  What  is  meant  by  underfed  ?  What  happens  when  we  eat 
too  much?    What  have  we  for  a  guide  in  this? 

Why  is  it  important  to  have  food  well  cooked?  ("Primer 
of  Hygiene,"  Chapter  V.)  On  page  22  is  a  picture  of  a  meat 
market.  Why  is  the  meat  kept  in  glass  cases?  What  causes 
food  to  spoil?  What  must  be  done  with  foods  if  we  want  to 
keep  them  from  spoiling?  How  may  bacteria  be  kept  out  of 
food  ?  How  may  bacteria  be  killed  ?  Tell  what  you  can  of  the 
care  of  foods?  Why  should  the  refrigerator  be  kept  clean  and 
cold  ?    Tell  how  to  clean  a  refrigerator. 

Do  you  know  anything  about  any  of  the  pure  food  laws? 
Why  were  such  laws  made?    How  are  they  a  protection  to  us? 

2.  clothing  (May) 
Here  again  we  deal  with  the  finished  product.  We  are  in- 
terested in  the  processes  through  which  different  articles  of 
clothing  must  pass  before  they  are  ready  for  our  use,  but  these 
are  apt  to  be  forgotten  in  the  pleasure  of  selecting  the  pretty  and 
useful  articles  so  attractively  displayed  in  shops. 
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What  are  the  uses  of  clothing?  In  Ritchie's  "  Primer  of 
Hygiene  "  you  will  read  these  words :  "  If  we  wear  clothes  that 
are  uncomfortable  and  unsuited  to  the  weather  merely  because 
they  are  pretty,  we  are  as  foolish  as  we  should  be  if  we  tried  to 
live  on  peaches  because  they  are  more  beautiful  than  bread  and 
meat."     Is  this  true?     In  what  way? 

We  are  warned  so  often  about  suitable  clothes  for  winter 
wear,  yet  the  spring  days  are  not  to  be  overlooked.  The  change 
from  heavy  to  light  clothing  is  a  dangerous  one.  Why?  Read 
the  "  Primer  of  Hygiene,"  page  78,  and  tell  what  you  find  about 
wet  clothing  and  wet  feet.  Any  ideas  you  can  take  for 
daily  use? 

Tell  some  of  the  things  which  should  guide  one  in  the  selec- 
tion of  clothing.  The  prettiest  articles  of  clothing  are  not  al- 
ways the  cheapest,  yet  many  beautiful  and  serviceable  articles 
of  clothing  may  be  purchased  at  little  cost  if  one  buys  wisely. 
The  expense  of  buying  clothing  is  not  always  in  the  purchase 
price.  It  pays  to  buy  good  things.  It  costs  to  buy  expensive 
articles  if  they  are  not  properly  cared  for.  Give  as  many 
rules  as  you  can  for  the  care  of  clothing.  How  many  of  these 
can  children  follow? 


GRADE   V 
Approach  :    School  Life  and  Service 

General  Scheme 

I.    The  school  environment.     (October  and  November) 

1.  School  building  and  grounds. 

a.  Hall. 

b.  Library. 

c.  Kindergarten  room. 

d.  Stairway. 

e.  Gymnasium. 

f.  Class  rooms. 

g.  Rest  room, 
h.  Kitchen. 

i.     Cloak  rooms, 
j.     Toilet. 
II.     Those  responsible  for  care  of  building  and  grounds.     (December) 
i.     Street  Cleaning  Department. 

2.  Janitor  and  his  helpers.     (January) 

3.  Teachers. 

4.  Pupils. 

III.  How  the  city  cares  for  and  protects  its  schools.     (February) 

1.  Fire  Department. 

2.  Police  Department.     (March) 

3.  Department  of  Health. 

IV.  What  the  school  gives  to  the  pupil.     (April) 

1.  Advantages  for  learning. 

2.  Health,  care  and  protection. 

3.  Recreation. 

V.     What  pupils  owe  to  school  and  city.     (May) 

1.  Influence  of  healthy,  intelligent,  efficient  lives. 

2.  Cooperation  in  helpful  movements. 

3.  Responsibility  for  personal  appearance  and  influence. 

Material 

1.  Observation  and  reports. 

2.  Study  of  existing  conditions  and  methods. 

3.  Solving  of  present  problems  relating  to  care  of  building. 

4.  Excursions. 
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5.  Daily  papers. 

6.  Magazines. 

7.  Pictures — lectures. 

8.  Schoolroom  materials. 

9.  Daily  and  seasonal  interests. 
10.  Reference  books. 

I.  The  School  Environment  {October  and  November) 

We  live  so  comfortably,  safely,  and  pleasantly,  with  home 
care  and  protection,  with  our  libraries  and  amusements  to  give 
us  help  and  pleasure,  that  it  is  almost  impossible  for  us  to  realize 
how  all  of  these  things  came  to  be  ours.  But  until  we  can 
realize  this  to  some  extent  at  least,  it  is  also  impossible  for  us 
to  appreciate  the  many  advantages  we  have. 

When  you  begin  your  work  in  history,  you  will  read  the  story 
of  the  early  settlers  of  America.  Parts  of  this  story  are  fam- 
iliar to  you  now.  Each  harvest  home  festival  which  we  have 
recalls  it  to  our  minds.  Can  you  tell  how  ?  Each  Thanksgiving 
Day  we  live  over  again  parts  of  this  very  interesting  history 
story.  In  what  way?  But  that  all  happened  so  long  ago.  How 
can  that  possibly  have  anything  to  do  with  our  lives  to-day? 
Can  you  name  some  of  the  things  which  our  forefathers  hoped 
to  gain  by  coming  to  this  new  world?  Yes,  religious  freedom 
is  one ;  they  wished  to  live  out  their  lives  as  they  felt  was  best. 
Have  you  read  of  some  of  the  hardships  they  had  to  endure  in 
order  to  gain  this  freedom?  They  wanted  also  to  found  homes 
of  their  own,  but  they  looked  even  beyond  this.  They  knew  their 
children  would  have  no  advantages  excepting  those  which  they 
could  provide  for  them,  so  they  determined  to  establish  churches 
and  schools. 

Have  you  ever  read  about  these  early  American  schools? 
Even  if  you  have  not,  if  you  use  your  imagination,  I  think 
you  will  be  able  to  answer  these  questions :  What  kinds  of 
school  buildings  did  they  have?  Of  what  made?  How  lighted? 
How  heated?  What  for  desks,  books,  etc.?  How  long  was 
the  school  year? 

As  you  think  of  these  things,  does  it  seem  to  you  these  schools 
could  have  been  very  comfortable?  These  people  were  very 
anxious  to  learn  and  they  improved  their  opportunities.  We 
know  that  the  schools  grew  and  improved.     Do  you  know  of 
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any  schools  started  then  which  have  become  great  colleges  ?  Can 
you  name  one  which  is  to-day  one  of  the  greatest  colleges  in  the 
world  ? 

So  the  years  have  brought  many  changes,  but  we  must  not 
think  that  even  now  all  children  enjoy  the  same  school  privileges 
that  we  do  in  New  York  City.  In  many  of  our  country  dis- 
tricts there  are  very  poor  school  buildings — small,  dark,  cold 
and  cheerless.  Some  of  them  are  so  far  from  the  homes  that 
the  children  have  to  walk  miles  through  the  snow  each  morning 
to  get  to  the  school  house.  You  think  you  have  to  get  up  early 
in  order  to  get  ready  for  school  and  walk  a  few  city  blocks  to 
a  warm  and  comfortable  building  by  nine  o'clock.  What  time 
do  you  suppose  the  children  have  to  get  up  who  have  to  plod 
through  snow  for  two  or  three  miles,  facing  a  cold  winter  wind, 
no  place  to  stop  on  the  way  to  get  warm,  no  cleared  streets  to 
follow,  no  high  buildings  for  protection?  Then,  instead  of  find- 
ing a  pleasant,  sunshiny  room,  they  must  try  to  get  warm  by  a 
stove  near  which  there  is  not  room  for  all.  The  floors  are  cold 
and  the  only  warm  places  in  the  room  are  those  near  the  stove. 
("  Elements  of  Hygiene,"  p.  131.)  Yet  these  children  are  happy 
and  bright,  and  many  of  them  grow  up  to  be  helpful  men  and 
women.  Not  all  of  our  greatest  people  have  been  educated  in 
city  schools.  Do  you  know  the  story  of  Abraham  Lincoln's 
school  days?  Have  you  ever  heard  your  grandparents  tell  of 
theirs?  Can  you  describe  some  of  these  school  houses  as  you 
see  them  from  what  they  have  told  you?  Ask  your  father  and 
mother  where  they  went  to  school.  Did  they  enjoy  all  the  com- 
forts which  you  do? 

As  we  think  of  the  changes  which  have  taken  place,  and  then 
realize  that  we  happen  to  be  the  ones  to  enjoy  all  these  pleasant 
things  in  our  school  to-day,  should  we  not  appreciate  our  school 
very  much?  It  is  true  that  we  become  so  used  to  enjoying  all 
these  things  which  are  given  us  so  freely,  that  we  do  not  stop 
to  think  much  about  them.  You  know  we  never  realize  how 
happy  we  have  been  until  something  comes  up  to  make  us  sad. 
We  never  realize  how  free  from  pain  we  have  been  until  we 
suffer.  We  never  realize  how  much  we  have  until  it  is  taken 
from  us.    So  I  suppose  if  we  were  to  awaken  some  morning  and 
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were  to  realize  that  we  had  to  get  up  in  time  to  walk  four  miles 
to  a  little  country  school  house,  we  should  long  to  be  back  in  New 
York. 

When  we  think  of  being  members  of  a  big  school,  we  must 
feel,  too,  that  that  means  life  in  a  different  way  from  what  it 
has  before.  Do  you  remember  your  first  day  in  school?  What 
were  some  of  the  experiences  that  came  to  you?  It  was  prob- 
ably one  of  the  first  days  you  ever  spent  away  from  home.  In- 
stead of  playing  in  your  own  house  you  played  in  the  school 
room ;  instead  of  playing  with  your  brothers  and  sisters,  your 
playmates  were  children  whom  you  had  never  seen  before; 
Instead  of  your  mother,  you  met  a  strange  woman  —  your 
teacher.  Do  you  remember  how  unreal  it  all  seemed  to  you? 
You  had  to  learn  to  take  care  of  your  own  things,  and  to  do 
for  others  as  well  as  for  yourself.  Now  you  have  been  in  school 
for  five  or  six  years ;  it  is  no  longer  new  and  strange  to  you, 
and  yet  each  grade  brings  new  experiences ;  each  year  you  learn 
to  do  more  for  yourself.  You  do  not  depend  upon  your  teacher 
as  much  as  you  did  in  the  first  grade,  and  she  depends  more 
upon  you  to  help  yourself,  her  and  your  school. 

With  these  things  in  mind,  would  it  not  be  interesting  to  visit 
a  city  school  and  see  just  how  many  things  we  can  find  which 
school  children  are  enjoying  to-day;  to  remember  how  these 
things  came  to  be  ours ;  to  find  out  who  some  of  the  people 
are  who  are  making  these  things  possible  for  us,  and  then  to 
see  if  we  are  in  any  way  responsible  for  them.  To  learn,  if  pos- 
sible, what  our  part  as  members  of  such  a  school  is.  For  you 
see  we  may  feel  that  in  a  way  our  school  is  our  world,  and 
that  we  are  parts  of  that  school.  It  really,  then,  does  depend 
upon  us.  Your  father  speaks  in  this  way  when  he  says  that  he 
is  a  voter  and  that  he  has  a  voice  in  lawmaking.  "  Yes,"  you 
say,  "but  father  is  a  citizen."  What  does  that  mean?  Are 
you  not  a  citizen  also?    In  what  way? 

What  school  shall  we  visit?  You  are  right,  it  makes  little 
difference.  All  of  our  new  buildings  are  much  the  same.  Some 
one  says,  "  Why  not  visit  our  own  school,  for  it  is  the  very 
best  in  the  whole  world."  A  good  suggestion,  for  what  is  true 
of  Speyer  School,  is  true  of  many  of  the  best  and  most  modern 
schools. 
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The  first  question  which  arises  is :  How  and  why  was 
Speyer  School  built?  It  is  easy  to  answer  this  question 
regarding  our  city  schools.  Can  you  tell  who  furnishes  the 
money  for  them?  But  how  is  it  with  Speyer  School?  Do  you 
know  how  much  the  building  cost?  Where  did  it  get  its  name? 
Then  we  want  to  know  why  the  building  was  placed  just  where 
it  is.  What  are  some  of  the  things  to  be  considered  in  selecting 
the  location  of  a  school  building?  (Mclsaac's  "  Elements  of 
Hygiene,"  p.  128.) 

I.    SCHOOL  BUILDING   AND   GROUNDS 

It  does  not  take  us  very  long  to  look  over  the  school  grounds. 
Why?  Do  you  know  of  a  school  in  New  York  where  there 
is  a  playground?  Why  are  there  so  few  here?  Do  you  sup- 
pose this  is  the  case  in  the  country?  In  some  places  there 
are  very  beautiful  school  grounds  with  flower  beds  which  the 
children  care  for  themselves ;  attractive  walks  and  trees ;  sand- 
piles  for  the  younger  children ;  ball  grounds  and  many  kinds 
of  apparatus.  What  has  Speyer  School  to  take  the  place  of 
a  play  ground?  In  these  country  places  there  are  many  things 
which  the  children  can  do  to  help  beautify  their  school  grounds. 
When  you  go  out  at  noon,  will  you  look  at  the  surroundings 
of  Speyer  School,  the  street,  walk,  front  steps,  etc.,  and  see 
if  you  can  discover  anything  which  does  not  make  the  building 
attractive?  Can  those  things  be  removed?  Is  there  anything 
you  can  think  about  which  this  grade  might  do  to  change  the 
looks  of  the  building  and  grounds  to  make  them  more  attractive  ? 
Will  you  think  about  this  and  talk  it  over  with  your  teacher 
and  principal? 

Since  it  takes  so  little  time  to  look  over  the  school  grounds, 
we  shall  enter  the  building  at  once.  Why  is  there  such  a  heavy 
front  door?  Why  does  it  close  as  it  does?  Is  there  any  danger 
of  its  being  left  open?    What  do  we  enter  first? 

a.  The  Hall   ("  Elements  of  Hygiene,"  p.  130) 

Can  you  think  of  any  reason  why  this  hall  was  placed  as 

it  is?     Is  the  hall  heated,  lighted?     What  rooms  open  off  of 

it?     Is  the  hall  wide  or  narrow,  straight  or  with  turns?     Why 

is  this  important?     Is  it  attractive?     Anything  about  it  which 


86  Teachers  College  Record  [276 

you  think  ought  to  be  changed?  Have  you  a  hall  in  your  house? 
Is  it  furnished  differently  from  the  school  hall?  How?  Why? 
Is  there  a  carpet  on  the  school  hall?  Should  you  like  to  have 
a  carpet  on  it?  Is  there  a  foot  mat  at  the  door?  What  is  it 
for?  Do  you  use  it?  Have  you  ever  seen  anyone  who  did 
not  ?  Is  there  any  way  in  which  you  might  influence  the  thought- 
less ones  to  be  more  thoughtful?    How? 

b.  The  library 

Any  reason  why  it  should  be  on  the  first  floor  and  in  the  front 
of  a  building?  How  many  windows?  Is  the  room  well  lighted? 
As  well  lighted  as  your  class  room?  Should  it  be?  Why? 
Any  reason  why  the  librarian's  desk  and  reading  tables  are 
placed  as  they  are?  Can  you  suggest  a  better  arrangement? 
What  must  you  consider  before  you  can  make  a  wise  sugges- 
tion? Will  you  think  about  this  the  next  time  you  go  to  the 
room?  How  is  the  floor  finished?  Are  there  rugs  on  it?  How 
is  the  room  heated?  Is  it  ventilated  just  as  your  class  room? 
How  do  you  suppose  the  country  school  houses  of  which  we 
spoke,  are  ventilated?  For  what  is  the  library  intended?  Does 
the  purpose  of  a  room  tell  how  it  should  be  furnished,  lighted 
and  heated?  ("Good  Health  for  Girls  and  Boys,,"  Chapter 
VIII.) 

c.  The  kindergarten  room 

Why  on  first  floor?  Well  lighted  —  windows,  electric 
lights?  (Elements  of  Hygiene,  p.  129.)  How  ventilated? 
Does  the  fireplace  help  ventilate  the  room?  Is  this  room 
as  well  ventilated  as  the  hall?  Tell  why?  Should  it  be? 
Is  this  room  more  easily  ventilated  than  your  class  room?  Is 
it  especially  cheery?  Should  it  be?  Why?  Is  it  an  interesting 
room  to  you?  In  what  way?  Have  you  ever  done  anything 
to  make  it  attractive  and  pretty? 

d.  The  stairway 
Is  it  light?     What  provision   for  this?     How   are  the  steps 
made?    Why?    Carpet?    Why? 

e.  The  gymnasium 
Location.      Why?      How    lighted?      Well    ventilated?      By 
means  of  open   windows  ?      Is   it   as    well   heated   as   the   other 
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rooms?  Have  you  ever  looked  at  a  thermometer  in  the  gym- 
nasium? Do  you  think  it  would  register  higher  or  lower  than 
the  one  in  your  class  room?  Why?  Is  this  as  it  should  be? 
If  you  could  place  the  gymnasium  just  where  you  wish  it,  where 
would  you  put  it?    Why? 

f .  The  class  room 

Location.  Window,  number,  shades.  Floors.  ("  Hygiene 
for  Young  People,"  pp.  190  to  193.)  How  heated?  How  warm 
is  your  room  usually?  Watch  the  thermometer  for  a  week  and 
then  report. 

How  is  your  room  ventilated?  Is  it  necessary  to  open  the 
windows  ?  How  can  you  tell  whether  or  not  the  ventilating  ap- 
paratus is  working?  Will  you  ask  some  one  in  your  class  to 
find  out  all  that  he  can  about  the  way  your  room  is  ventilated 
and  then  report  to  the  class?  (Good  Health,  Chapter  VI.) 
Use  this  as  a  guide  and  follow  directions  given.  Is  this  infor- 
mation worth  having?  Why?  Have  you  any  proof  that  care 
as  to  ventilation  is  necessary?  No  matter  how  nearly  perfect 
the  ventilating  system  may  be,  it  is  still  necessary  that  the 
people  who  are  in  the  room  be  clean.  Unclean  clothes  and  per- 
sons make  good  ventilation  impossible.  Why  is  it  wiser  to  have 
the  windows  open  when  you  are  exercising  rather  than  when 
you  are  sitting  still? 

g.  The  rest  room 
Where  is  it  ?     For  what  purpose  ?     How  furnished  —  carpet, 
couch,  pillows,  pictures,  curtains,  hangings,  etc.?      Should  it  be 
warmer  or  cooler  than  the  class  room?    Why? 

h.  The  kitchen 
The  floor,  woodwork,  furnishings.     As  warm  as  the  library? 
As  well  lighted?     As  easily  ventilated?     If  the  one  system  of 
ventilation  is  used,  how  can  one  room  be  more  easily  ventilated 
than  another? 

i.  The  cloak  rooms  ("Elements  of  Hygiene,"  p.  130.) 

Should  they  be  light?  Why  pay  any  attention  to  their  ven- 
tilation? In  building  a  schoolhouse,  what  care  should  be  taken 
as  to  position  and  arrangement  of  cloak  rooms  ?   Should  clothing 
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be  piled  up  in  the  class  room?  Of  what  value  are  coat-hangers? 
(Social,  disciplinary  and  economic  value.)  Why  should  not  the 
left-over  corners  be  used  for  cloak  rooms  ? 

j.  Toilet 

Position  of  rooms.  Ventilation  ("  Elements  of  Hygiene,"  p. 
131).  Floors,  furnishings,  why  of  material  they  are?  These 
rooms  should  be  especially  carefully  built,  and  as  carefully  cared 
for. 

Name  any  other  rooms  connected  with  the  school,  and  tell 
what  you  can  of  their  special  fitness  and  equipment. 

Where  do  the  children  get  the  water  they  drink?  Do  you 
think  the  arrangement  a  good  one?  ("  Elements  of  Hygiene," 
pp.  135  and  139.)  Can  you  think  of  any  other  precaution  which 
might  be  taken?  Is  the  public  drinking  cup  used?  Is  this  a 
good  plan  ?  Is  there  anything  you  can  do  to  help  improve  these 
conditions?  Is  there  a  wash-room  in  Speyer  School?  Do  you 
use  the  towel  and  soap?  Should  you?  What  danger  in  doing 
so? 

When  you  think  of  the  many  things  provided  by  your  school 
for  your  health  and  happiness,  does  it  not  seem  that  you  have 
almost  everything?  But  while  we  enjoy  all  these,  we  must  re- 
member that  the  mere  providing  of  them  is  not  all.  It  requires 
a  vast  amount  of  time  and  money  to  keep  these  rooms  and  equip- 
ment in  proper  shape,  so  that  they  will  prove  helpful  to  you. 
Would  it  not  be  interesting  now  to  think  of  the  different  people 
who  have  to  do  with  the  care  of  our  building,  and  something 
of  what  they  are  doing  for  us  each  day?  Perhaps  we  shall  find 
also  that  there  are  certain  things  which  we  can  do  to  prove  our 
appreciation  for  all  this. 

II.  Those  Responsible  for  the  Care  of  Building  and 
Grounds   (December) 

If  you  were  to  give  these  in  order  of  their  importance,  whom 
would  you  name  first?  Make  out  such  a  list,  naming  the  per- 
sons concerned  in  the  care  of  Speyer  School. 

I.    STREET    CLEANING    DEPARTMENT 

This  seems  like  beginning  a  long  way  from  home,  yet  we  may 
find  that  our  school  owes  more  to  these  cleaners  than  we  at  first 
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think.  How  did  we  come  to  have  such  a  department  ?  (Jewett's 
"Town  and  City,"  pp.  30-35.)  Why  is  it  especially  necessary 
that  the  streets  near  a  school  building  be  kept  clean?  ("  Town 
and  City,"  p.  31.) 

Do  these  cleaners  keep  the  streets  around  Speyer  School 
clean?  Have  you  watched  them  at  work?  How  do  they  pro- 
ceed? What  happens  after  a  snow-storm?  Why  should  the 
snow  be  removed?     ("Town  and  City,"  p.  37.) 

Look  around  the  building  and  see  if  you  can  find  any  places 
which  should  be  clean.  Since  we  have  cleaners  to  take  care 
of  our  streets,  does  this  remove  the  entire  responsibility  from 
the  citizens? 

Can  you  think  of  anything  that  Fifth  Grade  boys  and  girls 
can  do  to  help  keep  the  surroundings  of  Speyer  School  more 
healthful  and  attractive? 

2.  the  janitor  and  his  helpers  {January) 
When  we  come  into  our  rooms  in  the  morning,  we  find  them 
clean  and  warm  and  cheery.  These  things  do  not  happen  of 
themselves.  While  we  are  snug  and  warm  in  our  beds, 
faithful  workers  are  toiling  away,  sometimes  before  daylight, 
getting  everything  in  readiness  for  us.  Have  you  ever  watched 
the  janitor  as  he  goes  about  his  work?  It  would  be  interest- 
ing to  follow  him  through  the  work  of  one  day,  though  I 
imagine  we  should  be  well  worn  out  by  the  close  of  his  long  day. 
But  perhaps  we  should  gain  in  this  way  a  better  idea  of  his  real 
value,  and  so  be  more  careful  in  helping  him,  at  least  in  not 
causing  him  or  any  of  his  helpers  extra  work. 

What  are  some  of  his  first  duties  of  the  day?  Have 
you  ever  been  in  the  furnace  room?  Why  is  the  janitor 
very  careful  to  care  for  it  well  and  keep  everything  in  place? 
The  building  is  in  his  charge  and  he  has  to  look  out  for  fires 
and  accidents  of  many  kinds.  Have  you  ever  heard  of  fires 
starting  in  basements? 

Have  you  ever  watched  the  cleaners  do  the  sweeping? 
When  is  this  done?  When  should  it  be  done?  Why? 
Why  should  they  try  to  keep  down  the  dust?  ("  Primer  of  Sani- 
tation," p.  74.)  Do  they  sweep  with  ordinary  brooms?  What 
do  they  put  on  the  floors  before  they  sweep?     ("Elements  of 
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Hygiene,"  p.  123.)  Why?  Have  you  ever  seen  a  sweeper  wear 
a  sponge  over  his  mouth?  Why  does  he  do  so?  What  is  meant 
by  vacuum  cleaning?  Its  advantages?  What  is  meant  by  "  Dust 
is  a  disease  carrier  "?     ("  Primer  of  Sanitation,"  p.  72.) 

The  dusting  is  fully  as  important  as  the  sweeping.  Why? 
Why  use  a  damp  cloth?  ("Elements  of  Hygiene,"  p.  132.) 
Why  not  use  a  feather  duster?  Wrhat  parts  of  the  school  room 
should  be  dusted  ?  How  should  the  boards  be  cared  for  ?  Why  ? 
How  should  the  dusters  be  cared  for?  ("  Elements  of  Hygiene," 
P-  123.) 

Scrubbing  is  a  part  of  the  cleaning  work  which  is  very  neces- 
sary and  at  the  same  time  very  hard  to  do.  We  sometimes 
wish  the  cleaners  would  use  mops.  We  know  their  backs  must 
ache  from  being  on  their  knees  so  much.  Why  do  they  con- 
sider it  necessary  to  do  this  work  on  "  hands  and  knees  "  ?  How 
often  should  the  floor  be  scrubbed  ?  WThy  do  they  use  hot  water 
and  strong  soap  or  washing  powder?  ("  Elements  of  Hygiene." 
p.  157.)  Is  it  better  to  oil  or  scrub  floors?  Why?  Should  the 
school  room  floors  be  cared  for  the  same  as  the  floors  at  home 
are?  The  same  care  taken  of  scrub  pails  and  cloths?  How 
should  they  be  cared  for?    Why? 

What  is  meant  by  "fumigation"?  What  is  its  use?  What 
is  a  disinfectant?  How  used?  Why?  Name  some  common 
disinfectants.     ("  Elements  of  Hygiene."  Chapter  XI.) 

Many  of  the  materials  which  you  use  during  the  day,  have 
to  be  cared  for  by  the  helpers  after  school  hours.  The  milk 
cups  used  by  the  smaller  children  have  to  have  special  care. 
How  should  they  be  cared  for?  What  other  materials  can  you 
name  which  require  extra  work  in  order  to  keep  them  ready 
for  your  use? 

Certain  rooms  require  certain  care.  If  you  were  cleaning  the 
kitchen,  what  special  care  would  be  necessary  which  you  would 
not  have  to  take  in  cleaning  your  class  room  ?  If  you  were  going 
to  clean  the  gymnasium  how  would  you  proceed?  Which  room 
in  Speyer  School  do  you  suppose  requires  the  most  care?  Per- 
haps the  janitor  or  one  of  the  helpers  will  tell  you. 

3.    THE    TEACHERS 

After  all  this  care  has  been  taken,  there  is  yet  much  to  be 
done  to  keep  the  school  building  in  order.     We  must  not  think 
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the  teachers  have  nothing  to  do  but  to  teach  and  enjoy  having 
others  care  for  their  rooms.  To  be  sure  they  do  not  have  the 
heavy  work  to  do,  but  much  of  the  responsibility  of  keeping  the 
building  in  order  rests  upon  the  teachers. 

They  have  the  general  supervision  of  conditions.  They  are 
so  much  older  than  you  and  have  had  so  much  more  experience 
than  you  have,  that  you  can  safely  depend  upon  their  judgment. 
Then  they  are  right  in  the  room  and  see  many  things  and  realize 
many  needs  which  the  helpers  and  pupils  overlook. 

The  fact  that  they  try  to  point  out  to  you  the  way  you 
should  live  in  order  to  grow  up  to  be  strong,  well,  helpful 
citizens  is  a  proof  of  the  interest  they  have  in  you.  As  you 
think  back  over  your  life  in  the  grades  can  you  think  of  some 
of  the  helpful  things  your  teachers  have  done  for  you?  Per- 
haps it  was  to  send  you  from  the  room  to  wash  your  hands ; 
maybe  you  were  sent  home  for  books  you  forgot  or  the  excuse 
you  neglected  to  bring;  or  you  may  even  have  been  kept  after 
school  to  learn  a  certain  lesson.  Now  as  you  look  back  upon 
these  things,  you  can  see  how  they  have  made  you  more 
punctual  and  obedient  and  a  better  member  of  your  class. 

4.    THE    PUPILS 

We  have  learned  that  all  these  people  are  concerned  in  and 
responsible  for  the  care  of  the  building  and  grounds.  But  what 
a  one-sided  question  it  is !  All  of  this  work  and  expense  that 
the  pupils  of  the  school  may  have  the  very  best  things  which 
can  be  given  them.  Are  the  pupils  to  do  nothing  but  receive? 
Surely  this  would  give  them  little  pleasure.  How  selfish  they 
would  become !  This  is  not  the  case.  Speyer  School  does  much 
for  the  pupils  but  the  aim  of  the  school  is  to  give  the  pupils  a 
chance  to  do  for  themselves.  In  fact  it  is  a  question  just  where 
in  the  list  of  helpers  the  pupils  should  be  placed.  Their  work 
may  even  be  more  important  than  that  of  the  teachers. 

Now  we  want  to  know  some  of  the  ways  in  which  the  fifth 
grade  boys  and  girls  can  be  a  real  support  and  help  to  the 
school.     They  can  be  of  service : 

By  taking  a  personal  pride  in  the  school.  How  can  this  help  ? 
What  would  this  pride  lead  the  pupils  to  do?  How  might  it 
help  them  in  their  studies,  athletics,  clubs,  etc.? 
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The  pupils  can  be  helpful  members  of  the  school  by  keeping 
right  relations  to  teachers  and  parents.  In  this  way  the  home 
and  school  are  bound  together. 

The  pupil  should  feel  it  his  part  to  see  that  he  "  fits  in  "  with 
the  helpful,  healthful  school  environment.  How  can  a  cross, 
lazy,  untidy  child  feel  at  home  in  a  bright,  clean  school  room? 
If  others  are  willing  to  give  him  a  clean  place  in  which  to  work, 
should  he  not  be  willing  to  keep  himself  neat  and  clean?  Very 
small  children  have  to  depend  upon  others  for  much  of  their 
care,  but  fifth  grade  boys  and  girls  are  able  to  care  almost  en- 
tirely for  themselves. 

What  are  some  of  the  things  regarding  personal  cleanliness 
to  which  we  should  give  special  attention? 

The  bath — for  cleanliness.  How  often  should  one  bathe? 
When?  Use  of  soap,  brush,  bath  towel.  All  articles  used  in 
bathing  should  be  well  cared  for,  the  brush  hung  in  the  sun 
if  possible,  the  towels  fresh  and  clean. 

Care  of  clothing,  especially  of  the  underclothing.  If  you 
must  wear  soiled  clothes,  let  them  be  the  outside  clothing. 
Change  the  underwear  and  stockings  frequently.  They  quickly 
take  the  bad  odors  from  the  body,  and  in  the  warm  school  room, 
one  may  be  offensive  to  those  sitting  near.  All  these  matters 
of  cleanliness  concern  not  only  the  health  of  the  individual,  but 
the  health  and  comfort  of  those  around  him.  It  is  duty  not  only 
to  self  but  to  others. 

Care  of  the  head  and  hair.  One  cannot  be  too  careful  in  this 
regard.  The  hair  should  be  washed  frequently  and  well  brushed 
each  day.  Tell  just  how  you  wash  your  hair.  It  may  be  a  good 
plan  to  use  the  fine  comb  at  times  to  be  sure  that  the  head  is 
perfectly  clean.  Though  you  may  be  careful  and  tidy  yourself, 
there  are  always  those  about  who  are  not,  and  for  their  care- 
lessness, others  often  have  to  suffer.  If  the  head  is  found  to 
be  unclean,  what  should  one  do?  An  application  of  kerosene 
and  a  thorough  washing  in  warm  soap  suds,  will  remove 
nits  and  destroy  vermin.  In  a  crowded  school,  one  is  likely 
to  meet  with  unpleasant  conditions.  The  disgrace  lies,  not  in 
contracting  these  things,  but  in  not  getting  rid  of  them.  Con- 
stant watchfulness  and  care  are  necessary. 
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Care  of  the  hands  and  nails.    How,  when  and  why. 

Care  of  the  teeth.  The  tooth  brush.  Where  do  you  keep  your 
brush?  How  often  do  you  use  it?  Why  should  one  care  especi- 
ally for  his  teeth  ? 

Care  of  the  nose  and  throat.  (Special  directions  with  demon- 
stations  to  be  given  in  each  grade.) 

While  personal  cleanliness  is  of  much  importance,  it  is  not 
the  only  obligation  of  the  pupil.  He  is  responsible  for  the 
general  appearance  of  his  room,  his  position  in  his  seat,  at  the 
boaid,  while  walking  and  standing,  and  his  general  class  room 
conduct.  Is  there  any  relation  between  personal  cleanliness  and 
dignified  conduct  ?  Have  you  ever  noticed  that  the  boy  with  the 
unbrushed  clothes,  unpolished  shoes,  uncombed  hair,  unclean 
hands  and  uncared  for  nails  is  the  boy  who  "  lolls  in  his  seat " 
and  "  shuffles  "  through  the  halls  ? 

The  pupil  owes  it  to  his  school  to  protect  and  care  for  the 
school  property.  How  often  we  find  that  pupils  have  cut  and 
disfigured  desks  and  walls,  etc. 

Care  of  desks,  arrangement  of  books,  care  of  pencils  and  pens, 
care  of  books.  What  can  you  do  to  care  for  the  books  which 
are  entrusted  to  your  care?  The  library  books  are  given  to  you 
to    enjoy;    how    can    you    show    your    appreciation    of    them? 

Often  you  older  children  who  seem  so  able  to  care  for  your- 
selves, forget  that  there  are  younger  and  more  dependent  chil- 
dren in  the  building,  who  look  to  you  for  examples  of  good 
conduct.  Often,  too,  they  need  your  care  and  protection.  In 
time  of  storm  how  might  you  be  of  service  to  the  little  children  ? 
How  might  you  help  them  in  case  of  fire  or  in  fire  drill?  Can 
you  think  of  any  other  ways  in  which  you  might  prove  yourself 
a  helpful  member  of  your  school? 

There  seem  to  be  many  things  which  pupils  can  do  in  return 
for  what  the  school  gives  them.  This  very  fact  has  made 
Speyer  School  possible.  Now  can  you  tell  some  of  the  reasons 
why  you  are  loyal  to  your  school  and  think  it  one  of  the  best 
in  the  world? 
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III.  How  the  City  Cares  for  and  Protects  Its  Schools 
{February) 

I.    FIRE   DEPARTMENT 

While  it  is  true  that  helpers,  teachers,  and  pupils  can  do 
much  to  care  for  and  protect  our  schools,  yet  they  are  not  able 
to  do  all  that  is  necessary.  Name  some  other  people  who  help 
in  this  work.  Is  it  not  comforting  to  know  that  this  great  city 
also  cares  for  our  schools  and  that  it  is  showing  its  faith  in 
us  by  providing  many  well  organized  departments,  wise  and 
carefully  trained  men,  and  all  the  newest  and  most  costly  ap- 
paratus to  be  used  for  our  comfort,  safety  and  happiness? 
Grandfather  will  tell  you  that  when  he  was  a  boy  no  such  pro- 
visions were  made  for  the  protection  of  the  schools.  Why  was 
this  ?  Was  less  protection  needed  then,  or  were  people  less 
interested  in  the  schools?  Name  some  of  the  departments 
which  are  especially  concerned  with  the  protection  of  our 
schools.  Perhaps  the  one  you  name  first  is  of  special  interest 
to  you.  You  have  evidently  been  observing  very  closely  or  you 
would  not  be  ready  with  so  many  interesting  facts  relating  to 
the  Fire  Department.  Perhaps  the  fire  station  which  is  near 
Speyer  School  explains  your  interest  and  intelligence.  Per- 
haps you  have  seen  the  attendants  care  for  the  beautiful  horses 
and  the  shining  wagons  and  trappings. 

Among  your  reference  books  in  hygiene  you  will  find  one 
called  "  Good  Citizenship."  It  was  written  by  Miss  Julia  Rich- 
man.  You  will  be  especially  interested  when  I  tell  you  that  she 
has  dedicated  this  book  to  the  boys  and  girls  of  America. 
So  you  see  it  was  written  especially  for  you.  She  gives  six 
delightfully  interesting  chapters  on  fires  and  the  Fire  Depart- 
ment. After  you  have  read  them  see  if  you  can  answer  these 
questions :  What  are  three  ways  by  which  life  and  property 
may  be  saved  from  fire?  How  many  of  these  ways  does  the 
Fire  Department  use?  Name  as  many  things  as  you  can  which 
are  a  part  of  the  apparatus  our  firemen  use. 

Even  since  this  book  was  written  three  years  ago,  new  pieces 
of  apparatus  have  been  invented.  In  October  of  this  year, 
Engine  Company  No.  20  received  the  first  pair  of  motor  hose 
wagons  installed  in  the  city  department.     The  same  week,  Mr. 
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James  D.  Halloran  demonstrated  to  the  satisfaction  of  the  Fire 
Chief  and  Commissioner  the  workings  of  a  fire  mask  which  he 
recently  invented.  By  use  of  this  mask  a  supply  of  fresh  air 
is  furnished  the  firemen  while  they  are  working  in  fire  and 
smoke.  It  will  be  of  greatest  value  in  the  fighting  of  cellar  fires. 
On  your  bulletin  is  posted  a  description  of  this  mask.  Study 
it  and  see  if  you  can  understand  why  such  an  invention  is  of 
value  to  us. 

What  are  fire  boats ?  Their  use?  Is  Miss  Richman's  descrip- 
tion of  a  fire-engine  house  a  good  one?  Why?  How  much  of 
the  description  of  the  tenement-house  fire  is  true  of  any  fire 
you  have  seen  ?  What  lessons  do  fires  teach  ?  How  may  a  rope 
be  used  in  case  of  fire  ?  Can  you  see  any  reason  why  you  should 
learn  to  slide  down  the  ropes  in  the  gymnasium?  Of  what  use 
are  fire  drills?    How  can  citizens  help  the  Fire  Department? 

Another  book  which  you  will  enjoy  reading  is  "  Town  and 
City,"  by  Frances  Gulick  Jewett.  Chapter  IX  gives  some  most  in- 
teresting pictures  and  descriptions.  What  story  do  the  pictures 
on  pages  74  and  yj  tell?  Contrast  them  with  the  pictures  on 
page  73.  What  right  has  the  law  to  demand  fire  escapes  ?  Why 
have  them  on  both  front  and  rear  of  tenement  houses?  What 
is  the  law  regarding  clear  fire  escapes?  What  is  the  penalty 
for  breaking  this  law?  What  part  may  young  citizens  take  in 
this  fight  for  protection  to  life  and  property?  Read  page  JJ 
carefully.  What  hints  are  there  regarding  the  dangers  of  build- 
ing street  fires?  of  throwing  buckets  containing  fire?  Use  of 
matches  ?  Shooting  fire  crackers  ?  What  can  you  do  to  help  the 
Fire  Department  protect  Speyer  School  from  fire? 

2.    POLICE    DEPARTMENT     (March) 

In  the  same  little  book,  "  Good  Citizenship,"  Chapters  VII- 
XII,  Miss  Richman  tells  us  that  fire  is  not  the  only  danger 
which  threatens  people  who  live  in  cities.  She  tells  us  that  we 
need  a  Police  Department  also  to  protect  us  against  dangers 
quite  as  much  to  be  feared  as  fires.  Can  you  tell  what  some 
of  these  dangers  are?  In  what  ways  are  policemen  our  friends? 
What  are  some  of  the  things  which  they  do  to  protect  you? 
Your  home?     Your  school?     What  kind   of  training   do   you 
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think  policemen  should  have  that  they  may  be  able  to  act  quickly 
and  wisely  in  caring  for  people  under  their  care? 

Have  the  policemen  anything  to  do  with  keeping  the  streets 
clean  ?  In  what  way  ?  Have  they  anything  to  say  about  the  laws 
relating  to  smoking  in  subways?  About  spitting  in  public 
places  ?  What  is  the  Traffic  Squad  ?  How  can  you  tell  the  men 
who  belong  to  this  squad?  Have  you  ever  seen  them  at  work? 
What  do  the  Bicycle  Police  do  ?  The  Health  Squad  ?  How  can 
you  tell  the  health  police?  Who  are  the  Boiler  Squad?  The 
Harbor  Squad  ?  The  Detective  Squad  ?  The  plain-clothes  men  ? 
After  you  have  read  Chapter  X,  I  am  sure  you  will  understand 
better  than  ever  before  how  dependent  we  are  upon  our  Police 
Department,  and  that  you  will  wish  to  do  all  you  can  to  help 
them  in  their  work.  Chapter  XII  tells  some  of  the  things  which 
boys  and  girls  can  do  to  help  the  police  make  New  York  City 
a  safe,  happy  place  in  which  to  live. 

3.    THE    DEPARTMENT    OF    HEALTH 

With  a  strong  police  force  we  are  well  protected  from  general 
harm  and  disturbances,  and  with  a  competent  fire  department  we 
are  protected  against  fires.  With  all  this  protection,  we  still  need 
guarding  in  other  ways.  Our  citizens  must  not  only  be  protected 
from  accidents  and  violence,  they  must  also  be  protected  from 
disease.  We  need  well,  strong,  helpful,  happy  citizens.  When 
our  people  are  not  well  and  helpful  and  happy,  something  is 
wrong.  We  must  find  out  what  things  are  wrong  in  order  that 
they  may  be  righted.  So  we  have  a  Department  of  Health  whose 
business  it  is  to  guard  and  protect  the  health  interests  of  our 
people. 

So  great  is  the  work  of  this  department  that  we  shall  have 
time  to  speak  of  only  a  few  of  the  many  things  which  the  wise 
and  faithful  members  of  this  department  are  doing  for  us. 
Perhaps  you  will  know  of  others  or  can  find  out  about  them 
from  some  one  in  your  home.  We  cannot  think  of  the  Depart- 
ment of  Health  without  thinking  too  of  the  Department  of 
Street  Cleaning  in  which  are  many  faithful  people  who  are 
caring  for  our  streets,  keeping  them  clean  and  attractive.  How 
is  street  cleaning  related  to  health?  But  even  if  our  streets  and 
yards   and   courts   are  kept   clean,  there   are  still  many  things 
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left  for  us  to  do.  The  care  of  the  inside  of  the  house  and  care 
of  ourselves  and  members  of  our  family  are  things  for  which 
we  are  largely  responsible.  What  are  some  of  the  things  we 
can  do  to  help  keep  ourselves  well?  to  help  others  keep  well? 

Do  you  know  what  "catching"  diseases  are?  Name  some  of 
the  "  catching  "  diseases.  What  are  some  of  the  things  which 
can  be  done  to  prevent  the  spread  of  these  diseases?  Why  do 
you  have  a  school  nurse  and  doctor  in  Speyer  School?  What 
do  they  do  to  help  protect  you  from  danger?  What  do  your 
teachers  do  to  help  keep  you  well  and  strong?  Why  do  they 
want  you  to  be  well?    Why  do  you  want  to  be  well? 

There  are  some  diseases  which  are  not  "  catching "  which 
sometimes  attack  people  when  they  have  to  live  in  small,  dark 
rooms ;  or  when  they  do  not  have  pure  food  to  eat,  proper 
clothes  to  wear,  and  enough  play  and  rest  to  keep  them  well. 
These  diseases  are  called  preventable  diseases.  Can  you  tell 
why  they  are  so  called?  Name  some  of  these  diseases.  Do 
you  not  see  that  there  is  much  to  be  done  to  protect  people  from 
all  forms  of  sickness  and  accident?  Do  you  not  think  that  the 
people  who  belong  to  our  Department  of  Health  must  be  very 
busy  people?  Do  you  not  feel  that  you  want  to  help  in  this 
work?  There  is  much  that  school  boys  and  girls  can  do.  On 
page  144  of  "  Good  Citizenship,"  you  see  the  badge  of  the 
Health  Squad.  The  next  time  you  see  a  man  wearing  such  a 
badge  will  you  not  feel  like  taking  off  your  hat  to  him  and  thank- 
ing him  for  what  he  is  doing  for  you  and  your  home  and  your 
school  and  your  city? 

I  wonder  if  you  have  ever  seen  the  Sanitary  Code?  A  copy 
is  on  your  bulletin.  When  you  have  read  it,  tell  me  what  you 
have  learned  from  it.  Why  are  railroad  companies  made  to  clean 
their  cars  each  day  ?  Why  are  there  rules  about  spitting  in  public 
places?  Why  do  we  have  medical  inspectors  in  our  schools? 
Why  are  school  children  compelled  to  be  vaccinated?  "  Good 
Citizenship,"  Chapter  XX,  tells  you  how  our  city  is  fighting  con- 
tagious diseases.  What  does  the  picture  on  page  172  tell  you? 
What  does  disinfecting  mean?  Chapter  XXII  tells  you  how  pre- 
ventable diseases  are  being  fought.  What  have  well  aired  rooms, 
pure  food,  sunshine,  exercise,  bathing,  sleep,  pure  water  and  clean 
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milk  to  do  with  this  fight  against  disease?  What  part  can  you 
take  in  this?  Is  it  necessary  that  one  be  a  policeman,  or  a  street 
cleaner  or  a  member  of  the  Department  of  Health  in  order  to  be  a 
real  helper  ?  In  what  ways  are  these  different  departments  related 
to  your  school  ?  Do  you  know  of  anything  which  the  Fire  De- 
partment has  done  for  Speyer  School?  Anything  for  which 
Speyer  School  should  thank  the  Department  of  Health?  The 
street  cleaners?     The  policemen? 

IV.  What  the  School  Gives  to  the  Pupil  {April) 
1.  advantages  for  learning 

a.  Equipment 

You  are  learning  that  through  many  wise  and  thoughtful  pro- 
visions you  have  been  given  a  school  which  by  means  of  gen- 
erous equipment  and  many  modern  conveniences  offers  to  you  a 
pleasant,  healthful,  happy  place  in  which  to  work  and  play. 
It  is  difficult  for  you  to  appreciate  fully  all  your  advantages,  for 
you  have  grown  up  with  all  these  helpful  things  since  the  first 
day  you  entered  the  kindergarten  when  you  were  just  tiny  folk. 
Yet  there  are  times  when  you  hear  your  elders  talk  of  their 
"  happy "  school  days  when  you  feel  very  thankful  that  you 
are  yourselves  instead  of  the  boys  and  girls  of  sixty  years  ago. 
Do  you  remember  hearing  Grandmother  tell  of  the  queer 
little  school  house  in  which  she  went  to  school?  Can  you 
describe  the  benches,  desks  and  blackboards  they  had?  How 
were  the  school  rooms  heated?  Ventilated?  Had  they  libraries, 
lunch  rooms,  gymnasiums  and  roof  gardens  ?  Were  these  things 
needed  then  as  much  as  now?    Why? 

Name  some  of  the  things  in  Speyer  School  which  help  make 
your  school  work  interesting  and  your  school  days  happy. 
What  special  apparatus  or  material  has  the  school  for  your  work 
in  arithmetic?  History?  Geography?  Music?  Industrial 
arts?  Who  provides  these  things?  For  which  special  study  is 
there  the  best  equipment?  For  what  materials  are  you  respon- 
sible?    What  special  care  do  they  need.     Why? 

b.  Instruction 

It  seems  to  be  part  of  the  life  of  each  fifth  grade  boy  and 
girl  to  get  disgusted  and  discouraged  with  school  work  at  times 
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and  to  long  for  the  land  of  perpetual  vacation  and  base  ball. 
Speyer  School  boys  and  girls  are  very  human  and  must  own  up 
to  dark  days,  poor  grades,  and  complex  fractions.  To  be  sure 
the  shadows  quickly  pass  when  the  difficulties  are  solved  and 
school  days  are  bright  and  happy  and  short  again. 

When  you  have  found  your  work  trying  and  hard  to  under- 
stand, have  you  ever  stopped  to  think  that  your  teacher  has 
spent  many  more  hours  in  the  study  of  the  best  ways  of  teach- 
ing these  things  to  you  than  you  have  in  trying  to  learn  them? 
She  does  not  try  to  find  difficult  things  for  you  to  learn  just 
to  make  you  work.  Each  subject  which  you  study  is  carefully 
planned  by  trained  teachers  who  are  giving  their  time  and  best 
thought  to  the  work  of  selecting  for  you  those  subjects  which 
will  be  of  most  use  to  you  in  life.  They  are  looking  out  for 
your  present  and  planning  for  your  future  that  you  may  be  able 
to  meet  the  situations  which  will  arise  after  you  have  left 
school.  They  are  striving  to  make  conditions  such  that  you  will 
grow  into  strong,  intelligent,  useful  men  and  women.  If  you 
will  keep  this  thought  in  mind,  perhaps  you  will  let  a  smile  chase 
the  frown  when  tasks  seem  hard. 

c.  Text-books 

Have  you  ever  seen  a  real  old  text-book  such  as  was  used 
in  Grandmother's  time?  If  not,  perhaps  you  will  ask  her  about 
the  books  she  used  when  she  went  to  school.  Do  you  suppose 
she  had  as  many  books  as  you  have?  How  do  you  suppose  the 
old  books  differed  from  ours?  Now  the  greatest  care  is  taken 
in  the  selection  of  your  text-books.  What  are  some  of  the  things 
considered?  Why  should  attention  be  given  to  the  paper,  illus- 
trations, and  type  used?  Do  you  cover  your  school  books?  Is 
this  a  good  plan?  Any  reason  for  it  aside  from  the  protection 
of  the  book? 

d.  Library 

Your  teachers  are  not  only  teaching  you  many  things,  but 
they  are  giving  you  opportunities  for  learning  things  for  your- 
selves and  by  yourselves.  One  means  which  you  have  for  this 
training  is  your  library.  At  the  first  of  the  year  you  made  a 
special  study  of  this  room  and  were  surprised  to  find  how  many 
things  about  it  had  been  planned  for  your  comfort  and  pleasure. 
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By  whom  are  the  books  in  your  library  furnished?  Do  you 
pay  anything  for  the  use  of  the  books?  Are  you  in  any  way 
responsible  for  them?  What  use  do  you  make  of  the  library? 
Is  it  used  by  those  outside  of  Speyer  School?  In  what  ways 
are  the  magazines  and  papers  of  use  to  you?  What  is  the 
librarian's  work?  What  special  rules  do  you  have  regarding 
the  use  of  books?  Conduct  in  the  room?  Care  of  the  books? 
Are  these  rules  just?  Why?  How  does  the  use  of  Speyer 
School  library  help  you  in  knowing  how  to  draw  books  from 
other  and  larger  libraries? 

On  page  186  of  "  Good  Citizenship,"  you  will  find  some  help- 
ful suggestions  regarding  the  use  of  library  books.  Why  does 
Miss  Richman  warn  you  against  drawing  books  from  a  library 
if  there  is  contagious  disease  in  your  home?  If  there  are  library 
or  school  books  in  your  home  when  the  disease  makes  its  appear- 
ance, what  should  be  done  with  these  books?    Why? 

2.    HEALTH,   CARE  AND  PROTECTION 

a.  Healthful  surroundings 

After  your  study  of  Speyer  School  did  you  have  the  feeling 
that  it  was  built  for  you  ?  What  particular  things  made  you  feel 
that  way  as  you  studied : 

The  location  of  the  building. 

The  foundation. 

Materials  of  which  made. 

Arrangement  of  rooms,  windows,  halls,  etc. 

Care  of  building. 

Arrangement  and  furnishing  of  your  room. 

b.  School  doctor  and  nurse 

In  describing  the  different  rooms  in  your  building  we  said 
nothing  of  room  22.  Will  you  describe  that  room?  Does  it 
require  special  care?  Who  uses  all  of  those  interesting  looking 
scales  and  pieces  of  apparatus?  The  pretty  little  cupboard — 
what  does  it  contain?  Are  you  allowed  to  go  into  this  room? 
For  whom  was  it  furnished?  You  say  that  your  school  doctor 
is  in  this  pretty  room  each  morning.  Why  does  he  take  time 
to  go  down  to  Speyer  School  each  morning?  What  is  his  special 
work?     Do  you  remember  the  vaccination  party  which  you  at- 
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tended  in  that  room  one  day  shortly  after  you  entered  school? 
Why  were  you  vaccinated?  When  you  have  sore  throat  or 
when  you  do  not  feel  well,  why  does  your  teacher  have  you 
go  to  the  doctor?  Why  are  you  given  a  physical  examination 
at  the  beginning  of  each  year?  Have  you  had  your  eyes  tested? 
Could  you  read  all  of  the  letters  on  the  chart?  Why  is  it 
necessary  that  you  see  and  hear  well? 

You  see  your  teachers  are  caring  for  you  all  the  time  and 
doing  these  things  that  you  may  be  well  and  happy  and  enjoy 
your  work  and  play.  Many  things  your  teachers  cannot  do  for 
you.  They  send  you  to  your  school  doctor  for  this  special  care. 
He  cannot  be  in  the  building  all  the  time,  but  you  have  a  special 
school  nurse  who  looks  after  the  sick  ones  while  the  doctor  is 
not  there.  She  will  do  all  she  can  for  you  at  the  school  if  you 
need  her,  and  will  even  go  to  your  home  to  help  care  for  you. 
Are  you  not  beginning  to  feel  that  the  pupils  in  Speyer  School 
are  well  cared  for?  It  is  not  strange  that  you  are  so  well  and 
happy,  for  you  know  your  teachers  and  the  doctor  and  the  nurse 
are  all  working  together  to  prevent  your  being  ill  and  unable  to 
do  the  things  you  want  to  do.  It  is  a  comfort  to  get  well  after 
one  has  been  sick,  but  is  it  not  much  more  pleasant  not  to  be 
ill  at  all  ? 

3.    RECREATION 

Have  you  heard  the  story  about  Jack  and  all  work  and  no 
play?  There  is  no  reason  why  Speyer  School  boys  and  girls 
should  be  dull,  for  surely  it  is  not  all  work  with  them.  Ask 
Grandmother  if  she  had  real  play  periods  planned  for  her  when 
she  went  to  school.  In  your  school  is  a  special  teacher  whose 
particular  work  is  to  plan  pleasant  and  helpful  things  for  you 
to  do  in  the  gymnasium.  When  you  were  talking  about  special 
equipment  of  rooms  did  you  think  of  your  gymnasium?  It  is 
a  room  built  and  furnished  at  great  expense  for  a  play  place  for 
you.  Evidently  your  teachers  believe  that  you  should  play  as  well 
as  work.  When  you  are  a  little  older  you  will  be  members  of 
the  basketball  team  perhaps.  Then  you  will  have  special  hours 
when  with  your  team  you  will  meet  to  practice.  Now  you  are 
taking  part  in  games  and  athletic  contests  ;  you  are  learning  many 
pretty  and  suggestive  dances  and  gaining  control  of  your  bodies. 
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How  do  these  things  help  you  in  your  other  work?  Of  what 
value  can  they  be  to  you  when  you  enter  eighth  grade?  When 
you  leave  Speyer  School? 

V.  What  Pupils  Owe  to  School  and  City  {May) 

I.    THE     INFLUENCE    OF     HEALTHY,     INTELLIGENT,     EFFI- 
CIENT  LIVES 

Since  all  of  these  helpful  conditions  have  been  given  you, 
your  part  seems  to  be  the  enjoyment  of  them.  Indeed  that  is 
what  has  been  in  the  minds  of  those  who  have  so  generously  pro- 
vided. You  then  owe  a  certain  enjoyment  and  appreciation  to 
your  school.  If  you  are  to  enjoy  your  work  and  play,  you  must 
be  well  and  strong  and  happy.  Have  you  anything  to  do  with 
keeping  yourself  in  such  condition? 

When  you  are  able  to  enjoy  your  school  life  still  another  re- 
sponsibility is  yours.  Can  you  not  help  those  about  you  to  enjoy 
it  too?  In  what  ways  can  you  help  yourself  and  others?  What 
advantages  has  a  well  pupil  over  an  invalid?  Is  a  fifth  grade 
pupil  responsible  for  his  own  health?  How?  For  the  health 
of  all  the  other  members  of  the  class?     How? 

2.    COOPERATION    IN    HELPFUL    MOVEMENTS 

Can  a  city  bring  about  helpful  conditions  without  the  help 
of  the  citizens?  Why?  Can  Speyer  School  be  made  an  ideal 
place  without  the  help  of  each  member  of  the  school?  Even 
the  little  kindergarteners  can  help.  Think  how  much  more  fifth 
grade  pupils  can  do ! 

Is  anything  being  done  in  Lawrence  Street  to  keep  it  a  clean, 
attractive  street?  Have  you  helped  in  any  way?  Make  a  list 
of  all  the  things  you  did  last  week  to  help  others  keep  the  streets 
clean.  Try  especially  hard  this  week  to  be  a  helper  and  at  the 
close  of  this  week  make  another  list.  Do  you  find  that  you 
often  overlook  the  little  things  you  might  do,  when  you  are  look- 
ing for  greater  things  to  do  ? 

When  you  go  home  to-day,  look  closely  at  the  surroundings 
of  your  school.  Tell  what  you  think  of  conditions  and  how  they 
might  be  improved.  Can  you  think  of  anything  you  might  do 
to  improve  the  appearance  of  your  school  building?  School 
room?    What?    How? 
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3.    RESPONSIBILITY    FOR    PERSONAL    APPEARANCE    AND    IN- 
FLUENCE 

Are  you  at  liberty  to  do  and  look  as  you  please?  What  right 
has  your  teacher  to  insist  upon  your  coming  to  school  properly 
clothed?  What  have  clean  bodies  to  do  with  good  citizenship? 
Have  the  other  members  of  the  class  a  right  to  insist  upon  your 
having  clean  hands?  These  seem  personal  things.  Do  they 
affect  others?     In  what  ways? 

Name  the  things  necessary  for  a  pupil  to  possess  a  healthful 
and  helpful  personal  appearance? 

a.  Steady,  bright  eyes;  sound  white  teeth;  strong,  straight 

body;  cheerful  disposition;  clear  complexion.  Name 
some  of  the  little  things  which  you  can  do  to  obtain 
and  keep  these. 

b.  Daily  bath. 

c.  Care  of  hands,  feet,  hair. 

d.  Proper  food,  exercise,  rest. 

e.  Proper  clothing :     Underwear  ;   stockings ;   shoes. 

Does  it  cost  much  to  be  a  well-cared-for  citizen?  Can  we 
afford  not  to  be  one? 


GRADE   VI 

Approach  :    Life  of  the  American  Boy  and  Girl  Through 
Interest  in  History  and  the  Study  of  the  Distri- 
bution of  the  Great  Races  in  Geography 

General  Scheme 

I.     Some  race  studies  for  comparison.     (October  and  November) 
i.     Yellow  race. 

2.  Brown  race. 

3.  Black  race. 

4.  Red  race. 

II.     The  American  people.     (December) 

1.  Homes. 

2.  Dress. 

3.  Food. 

4.  Industries.     (January) 

5.  Health  problems.     (February) 

6.  Health  protection.     (March  and  April) 

III.     Effects  of  modern  health  protection  upon  conditions  of  life  and  liv- 
ing.    (May) 

Material 


2 

3 
4 
5 
6 

7 
8 

9 

TO 


History  text  and  reference  books. 

Geography  text  and  reference  books. 

Literature  of  previous  grades. 

Industrial  activities. 

Library  references. 

Magazines  and  papers. 

Current  events. 

Maps,  pictures,  stories. 

Lectures. 

Excursions — observations. 


I.  Some    Race    Studies    for    Comparison     (October    and 
November) 

Not  so  many  years  ago  we  thought  of  our  neighbors  as  those 
people  who  lived  near  us.  The  early  New  England  settlers 
were  surrounded  by  neighbors  who  lived  in  very  close  touch 
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with  them,  not  only  because  they  lived  near  each  other,  but  be- 
cause they  had  like  interests  and  experiences.  Now  people  are 
more  scattered,  our  interests  have  broadened,  yet  we  feel  our 
dependence  upon  one  another.  We  New  York  City  people 
know  that  we  depend  for  many  things  upon  our  Western  neigh- 
bors, upon  those  in  the  South  and  the  Far  North  as  well.  As 
our  desires  increase  and  our  lives  broaden,  we  seem  to  depend 
even  more  upon  our  neighbors,  near  and  far. 

Even  people  of  the  foreign  countries  are  being  brought  closer 
and  closer  to  us.  Not  so  many  years  ago  the  one  who  had 
traveled  abroad  was  looked  upon  as  a  hero.  Now  one  meets 
people  every  day  who  have  been  abroad  a  number  of  times. 
When  we  think  of  the  many  great  ocean  liners  which  are  daily 
taking  hundreds  of  our  people  to  foreign  lands,  we  realize  how 
close  in  sympathy  and  common  interest  we  are  growing  to  those 
in  foreign  countries. 

If  we  were  to  visit  some  of  those  countries,  we  should  find 
that  in  some  we  should  scarcely  realize  we  were  away  from 
home,  while  in  others,  everything  would  seem  strange  to  us,  and 
we  should  feel  inclined  to  wonder  why  those  people  live  as  they 
do,  instead  of  coming  to  America  where  people  live  as  they 
should. 

Before  we  draw  our  conclusions,  should  we  not  go  back  over 
some  of  our  race  studies  and  see  what  we  can  find  interesting 
and  helpful  in  the  lives  of  some  of  these  people,  who  at  first 
glance  seem  most  unlike  us?  Can  you  see  any  value  to  be  de- 
rived from  such  a  study?  How  many  great  races  of  men  are 
there?    Is  it  strange  that  they  are  characterized  by  color? 

I.    THE   YELLOW   RACE 

a.  Chinese 

How  naturally  we  connect  these  people  with  their  color,  and 
as  naturally,  perhaps,  come  to  mind  visions  of  their  queer  dress 
and  manners.  What  opportunity  do  we  have  for  the  study  of 
these  people  in  America  ?  How  do  you  account  for  the  "  China- 
town "  which  we  find  in  many  cities,  especially  those  of  the 
West  ?  As  a  people,  why  do  they  so  collect  in  our  cities  ?  Have 
you  ever  visited  New  York  Chinatown?     When  you  are  there 
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do  you  feel  very  far  from  home?  Do  they  attempt  to  conform 
to  our  ways?  The  study  of  Chinese  life  in  our  cities  does  not 
give  us  a  perfect  understanding  of  Chinese  life.  Why  can  they 
not  reproduce  their  life  here? 

In  this  study,  we  shall  have  to  depend  upon  what  we  have 
read,  upon  pictures  and  somewhat,  perhaps,  upon  what  we  have 
seen  and  imagined.  We  want  to  look  into  the  Chinese  homes, 
if  possible,  for  in  this  way  we  shall  best  be  able  to  understand 
their  lives,  and  their  relationship  to  ours,  if  there  be  any. 

(a)   Homes  and  streets 

Should  you  expect  to  be  able  to  drive  through  the  streets 
of  a  Chinese  town  as  you  might  do  in  America?  Describe 
the  streets  as  you  should  expect  to  find  them.  Are  they 
as  well  cared  for  as  ours?  "  Wagons  can  be  used  in  only  a 
few  streets  in  Pekin,  all  the  others  being  too  rough  and  full  of 
ruts.  A  road  which  once  had  been  paved  with  great  blocks  of 
stone,  was  now  full  of  yawning  holes,  into  which  the  wheels 
sank  and  bounced  out  again."  (Krout's  "  Two  Girls  in  China," 
Chapter  V.) 

"  The  trading  booths  stand  near  to  the  street,  which  is  so 
narrow  that  two  carts  can  scarcely  pass,  and  which  is  continu- 
ally worn  away  by  the  heavy  wheels." 

"  There  are  few  places  where  one  can  walk  in  Pekin.  The 
streets  are  dirty  and  dusty  and  crowded."  Why  do  they  take 
so  little  interest  in  the  care  of  their  streets?  Would  our  streets 
be  as  well  cared  for  if  the  matter  were  left  to  individuals?  Mr. 
Morse  says :  "  In  my  experience  in  China,  I  do  not  recall  the 
sight  of  anyone  repairing  or  cleaning  a  building."  Contrast  with 
conditions  here. 

"As  to  sanitary  arrangements,  the  Chinese  are  degraded  to 
the  last  degree,  and  one  wonders  how,  under  such  conditions, 
the  nation  could  number  four  hundred  millions.  If  they  had 
belonged  to  the  same  species  with  ourselves,  they  should  all 
have  been  swept  off  the  face  of  the  earth  centuries  ago."  (Morse, 
"  Glimpses  of  China.") 

Describe  a  Chinese  home  as  you  imagine  it.  "  Entering  the 
library,  we  were  invited  to  sit.  After  lunch  I  was  told  to  throw 
my  orange  peel  and  peanut  shells  on  the  floor.     The  floor  was 
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apparently  Mother  Earth,  damp,  cold  and  black,  in  fact  a  con- 
tinuation of  the  street  surface."  (Morse,  "  Glimpses  of  China.") 
Tell  of  the  water  supply  of  Tientsin.  ("  Town  and  City," 
Chapter  XIII.)  What  made  it  so  impure?  What  lessons  did  the 
people  learn?  Any  relation  between  the  sanitary  conditions  and 
the  progress  of  the  people? 

(b)  Food 

Name  the  leading  articles  of  diet.  What  connection  between 
climate,  industries  and  food  of  these  people?  Why  and  in  what 
way  has  tea-drinking  been  a  great  blessing  to  the  country? 
Does  this  mean  that  all  people  should  drink  tea?  How  does  it 
apply  to  them  and  not  to  us  ? 

(c)  The  people  as  a  race 

As  a  people  do  the  Chinese  make  good  citizens?  Why?  Do 
we  welcome  them  to  our  country?  Why  has  their  coming  here 
become  a  question,  when  we  welcome  other  foreigners  so  freely? 

In  their  own  country,  are  they  progressive?  What  of  their 
buildings?  Health  regulations?  Schools?  Government?  Re- 
ligion ?  Army  ?  How  do  you  account  for  these  conditions  ?  Does 
your  observation  in  Chinatown  help  you  answer  these  questions  ? 

Why  of  all  nations  should  they  be  especially  careful  of  sani- 
tary conditions? 

Can  you  see  any  relationship  existing  between  China  and 
America  ?  Any  reason  why  we  should  know  of  this  country  and 
its  queer  people? 

b.  Japanese 

(a)  Home  life 

Mr.  Morse  calls  Japan  the  land  of  gentle  manners,  rational 
delights,  and  startling  surprises. 

Contrast  the  Japanese  home  with  the  Chinese  home  as  to 
kinds  of  buildings.  The  Japanese  are  fond  of  summer  homes. 
Have  you  ever  seen  a  picture  of  one?  Describe  it.  How  ven- 
tilated ?  Are  their  rooms  dark  and  damp  as  those  in  the  Chinese 
homes?  Are  their  homes  more  or  less  artistic  than  those  we 
saw  in  China?  Describe  their  furniture.  Are  their  homes  clean 
and  inviting? 
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(b)   Civic  life 

(1)  Streets 
How  cared  for? 

(2)  Health  protection 

"  No  one  is  allowed  to  land  at  a  Japanese  port  until  he  has  been 
examined  by  a  health  officer.  These  men  wear  caps  with  gold 
coronets  and  letters  showing  that  they  are  officers  of  his  Im- 
perial Majesty,  the  Emperor  of  Japan."  ("  Two  Girls  in  China," 
p.  27.) 

(3)  Army  ("  Town  and  City,"  p.  17.) 

Tell  the  story  of  Japan's  struggle  to  save  her  soldiers  from 
microbes  in  the  Russian-Japanese  war.  In  what  way  were  their 
soldiers  wonders  to  the  world  ?  Why  were  they  "  strong  for 
the  march,  healthy  in  the  camp  and  more  free  from  disease  than 
any  soldiers  who  ever  went  to  war  "  ? 

What  was  their  plan  for  preventing  disease  ?  They  knew  that 
if  they  could  do  this  they  would  need  no  doctors  to  cure  dis- 
ease. Are  our  doctors  and  teachers  and  those  interested  in 
public  health,  working  along  this  line  to-day  ?    What  proof  ? 

Why  did  the  Japanese  say :  "  Doctors  belong  in  the  front, 
not  in  the  rear  of  our  lines."  "  They  went  ahead  of  the  army 
and  examined  the  drinking  water.  If  the  water  was  not  fit 
to  drink,  they  put  up  posters  telling  the  soldiers  so,  and  they 
did  not  drink  it  until  it  had  been  boiled.  They  went  with  the 
troops  and  tested  the  meat  and  vegetables.  If  they  were  found 
unfit  for  use,  the  soldiers  were  warned  and  the  food  was  not 
eaten.  These  doctors  examined  the  condition  of  houses.  If 
contagious  diseases  were  found,  no  soldier  was  allowed  to  enter 
those  houses.  Doctors  stayed  in  the  camps  and  gave  lectures  to 
the  soldiers  on  eating,  sleeping,  diseases,  bathing,  etc.  Their 
hospital  ship  took  two  thousand  wounded  men  from  China  to 
Japan  and  not  one  died  on  the  way.  At  the  close  of  the  war, 
what  was  Japan's  remarkable  record?" 

How  is  Japan  trying  to  turn  out  a  race  of  strong  men?  Law 
regarding  the  use  of  tobacco.  ("  Town  and  City."  p.  147.) 
Where  olid  Japan  learn  the  necessity  for  such  a  movement? 
What  example  did  Amercia  set  in  this? 
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(4)   Civilization 

Why  has  their  advancement  been  especially  rapid   recently? 

Contrast  their  home  life,  civic  life  and  general  characteristics 
with  those  of  the  Chinese.  How  do  you  account  for  their 
superiority?     (Dodge,  "Elementary  Geography."  p.  211.) 

2.  THE   BROWN   RACE    ( MALAYS) 

a.  Homes 

From  the  picture  in  your  geography  describe  these  homes. 
What  influence  of  climate  do  you  see  here  ?  How  do  their  homes 
compare  with  those  of  the  Chinese? 

b.  Interests  and  industries 

Are  they  many  and  varied?  Are  they  an  active  people?  Do 
we  depend  upon  them  in  any  way? 

c.  Ways,  of  living 

Dress,  food,  how  fitted  to  their  needs?  Do  they  produce 
what  they  use? 

d.  Civilization 

Are  they  noted  in  history?  Do  they  leave  their  own  country 
in  numbers  as  the  Chinese  do?  Do  we  welcome  them  as  citi- 
zens ?    Are  they  progressive  ?    Why  ? 

e.  Relation  to  tis 

Have  we  ever  been  brought  into  contact  with  them  ?  Does  their 
civilization  teach  us  any  lessons?  What  seems  to  you  to  be  the 
greatest  factor  in  their  lives? 

3.  THE   BLACK  RACE    (THE  AFRICAN) 

a.  Home  life 

Compare  with  that  of  the  Malay.  What  difference?  Are 
their  homes  complete  and  well  cared  for?  What  connection  can 
you  see  between  climate  and  their  homes  ?  Knowing  the  climate, 
what  would  you  know  of  their  home,  dress,  industries,  food  and 
civilization  ? 

b.  Civilisation 

Is  it  right  to  excuse  people  for  not  being  progressive,  simply 
because  they  live  in  a  hot  climate?    In  how  far  is  this  an  excuse? 
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Are  we  dependent  upon  these  people  in  any  way  ?  The  Japanese 
learned  some  of  their  lessons  from  us ;  why  should  these  people 
not  learn  also?  When  yellow  fever  breaks  out  among  them, 
why  do  they  accept  it  as  inevitable?  One  lesson  of  this  kind  was 
quite  enough  to  set  the  Japanese  people  to  work  to  prevent  such 
unnecessary  evil. 

4.    THE    RED    RACE     (THE    INDIAN) 

a.  Homes 

Indian  camps — unsanitary  condition,  disease,  general  unclean- 
liness.  How  do  you  account  for  this  with  the  Indian?  In  what 
way  does  he  have  a  better  chance  of  learning  ways  of  doing 
things  than  the  other  races  of  whom  we  have  spoken?  Food, 
clothing,  ways  of  living,  contrast  and  compare  with  African. 

b.  Civilisation 

Has  he  done  anything  to  help  others  or  himself?  Compared 
with  all  other  races,  where  would  you  place  him  on  the  list? 
Can  you  see  any  reason  for  this?  Tell  how  he  is  supported. 
Do  we  depend  upon  him  in  any  way?  Has  he  taught  us  any 
helpful  lessons? 

Of  these  races  studied,  which  do  you  consider  the  strongest, 
the  weakest,  the  one  most  helpful  to  us,  the  one  we  have  helped 
most? 

II.  The  American  People  (December) 

As  you  think  of  what  has  been  said  concerning  the  home  life 
and  peculiar  habits  of  the  different  people  studied,  will  you  give 
the  striking  points  of  difference  between  them  and  our  own 
people?     Give  reasons  for  these  similarities  and  differences. 

Speaking  of  homes,  habits  of  living,  occupations,  health  con- 
ditions, dress,  food,  etc.,  how  do  conditions  to-day  differ  from 
what  they  were  in  the  Middle  Ages?  Contrast  with  life  of 
Ancient  Germans.  (Harding.  "  Story  of  Middle  Ages,"  pp.  12- 
17.)  Contrast  with  life  of  serfs  during  the  time  of  feudalism. 
("  Story  of  Middle  Ages,"  Chap.  XV.) 

I.    HOMES 

We  hear  people  speak  of  "  modern  homes."  What  do  they 
mean?     Describe  an  ideal  city  apartment  house  as  to:     Loca- 
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tion ;  arrangement  of  apartments ;  water  supply ;  lighting,  heat- 
ing and  ventilating  systems ;  accessories.  Describe  an  ideal  coun- 
try home  keeping  the  same  general  ideas  in  mind.  What  main 
points  of  difference? 

You  are  learning  that  ideals  change  with  time.  Things  which 
were  once  luxuries  have  now  become  necessities.  We  shudder 
to  think  of  the  old  fashioned  houses  which  lacked  so  many  of 
the  comforts  and  conveniences  of  our  modern  steam  heated, 
electric  lighted  homes.  We  shall  find  that  modern  life  has 
brought  about  changes  in  other  ways  aside  from  those  of  houses 
and  home  conveniences. 

2.    DRESS 

Contrast  the  dress  of  the  American  with  that  of  the  other 
people  studied.  Does  our  manner  of  dressing  give  more  or  less 
expression  of  individual  taste  than  does  theirs?  In  what  ways? 
Can  you  give  any  reasons  for  this?  Is  our  dress  more  or  less 
hygienic  than  theirs  ?  Is  the  modern  dress  more  or  less  hygienic 
than  that  of  fifty  years  ago? 

To  what  extent  do  you  decide  upon  what  you  shall  wear?  Is 
it  of  value  to  you  to  know  how  you  should  dress?  What  are 
some  of  the  things  which  help  you  to  decide  what  you  shall 
wear?  How  does  your  winter  dress  differ  from  your  summer 
dress? 

What  are  some  of  the  points  to  be  considered  in  the  buying 
of  your  shoes?  Cost,  material,  shape,  soles,  heels.  When 
and  why  should  you  wear  rubbers?  Raincoats?  Sweaters? 
Why  should  all  clothing  be  comfortable  and  loose?  What  can 
you  say  about  tight  bands  and  collars?  What  should  guide  one 
in  the  wearing  of  low  necked  dresses  and  thin,  low  shoes? 

3.    FOOD 

You  have  noted  the  modern  demands  and  taste  in  the  build- 
ing and  furnishing  of  homes  and  in  manner  of  dressing.  Can 
you  note  any  modern  influences  when  it  comes  to  the  food  which 
people  use  now?  Do  we  live  more  or  less  simply  than  the  other 
people  studied?  Contrast  and  compare  our  foods  with  theirs. 
Why  do  we  demand  such  a  variety  of  foods?  What  do 
our  fancy  markets  tell  us  in  this  connection?     Why  are  some 
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foods  so  expensive?  Name  some  of  the  most  expensive  foods; 
some  of  the  cheapest.  How  do  these  compare  as  to  food  value  ? 
What  should  direct  us  in  the  selection  of  our  foods?  Tell 
how  each  of  the  following  should  help  guide  us  in  our  selection : 
Climate,  work,  cost,  season,  age.  What  connection  do  you  see 
between  the  industries  of  a  people  and  their  food  supply?  Be- 
tween their  food  supply  and  their  needs? 

4.  industries   (January) 

Just  a  little  look  at  a  side  of  modern  life  about  which  Speyer 
School  boys  and  girls  know  little.  Later  you  may  tell  why  you 
do  not  know  more  about  such  conditions  and  why  you  should 
understand  them  better. 

When  your  grandfather  was  a  boy,  much  of  the  work  on  the 
farm  was  done  by  hand.  In  fact  there  was  little  machinery 
in  those  days.  How  were  shoes  made  in  those  times?  clothes? 
dress  goods  ?  blankets  ?  How  were  fields  planted  and  harvested  ? 
How  did  people  travel  from  place  to  place?  Could  people 
telephone,  send  wireless  messages,  ride  in  automobiles  and  air- 
ships in  those  days  ?  How  times  have  changed  !  Now  we  have 
machinery  for  so  many  things.  Even  in  our  homes  there  are 
washing  machines,  sewing  machines,  bread  mixers  and  vacuum 
cleaners.  As  we  walk  along  the  streets,  we  hear  the  clatter  of 
machinery  and  know  that  all  about  us  are  powerful  engines  and 
wonderful  machinery  which  are  doing  many  kinds  of  work  and 
giving  to  us  many  of  the  conveniences  of  modern  life.  As  you 
have  watched  the  building  of  a  great  apartment  house,  what 
have  you  seen  that  proves  that  machinery  is  a  necessity  to 
modern  life?  Is  there  anything  here  which  explains  why  your 
teachers  urge  you  to  learn  to  do  things  well  and  why  they  give 
you  opportunities  for  learning  to  do  well  many  of  the  things  in 
which  you  are  especially  interested? 

In  our  great  factories  are  many  hundreds  of  people  working 
long  hours  to  give  us  the  things  which  we  need  to  supply 
our  wants.  Although  you  do  not  work  in  these  factories,  there 
are  many  children  who  do.  At  best,  such  a  life  is  hard.  When 
you  are  older  you  may  have  some  influence  in  helping  to  bring 
about  better  conditions  for  these  people. 
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Is  there  anything  in  the  lives  of  the  other  people  studied  which 
is  like  our  factory  life?  How  do  you  account  for  this?  Are 
we  demanding  things  which  we  do  not  really  need? 

5.  health  problems  (February) 

With  these  conditions,  certain  health  problems  arise.  Here 
are  hundreds  of  people  crowded  together  in  dark,  noisy  fac- 
tories. How  can  these  people  be  protected  against  disease  and 
accident?  (Read  Mclsaac's  "  Elements  of  Hygiene,"  Chap.  X.) 
(Richman's  "  Good  Citizenship/'  page  189.)  These  factory  peo- 
ple naturally  settle  near  their  work.  In  a  short  time  we  find  over- 
crowded districts.  What  are  some  of  the  results  of  this  ?  What 
are  some  of  the  things  which  are  being  done  to  help  meet  these 
conditions?  (Read  Jewett's  "Town  and  City,"  Chap.  I  and 
II.)  What  story  does  the  picture  on  page  10  tell?  Is  the  pic- 
ture on  page  5  a  brighter  one  ?    Is  it  an  ideal  home  ? 

Read  Chapter  III  and  then  tell  what  you  can  of  our  Tenement 
House  Department.  Why  is  such  a  department  necessary? 
Describe  a  new-law  house. 

6.  health  protection   (March  and  April) 

The  crowded  district  problem  is  an  important  one  and  has 
not  yet  been  entirely  solved.  Great  things  have  been  done  to 
improve  conditions,  great  things  are  still  to  be  done.  Are  you 
not  glad  that  all  of  the  work  has  not  been  done?  You  see  you 
still  have  a  chance  to  show  what  you  can  do  to  help  solve  the 
problems  which  so  directly  concern  each  of  you.  But  how  do 
these  conditions  concern  you?  You  do  not  live  on  the  East 
Side.  You  do  not  work  in  a  factory.  You  are  safe  and  com- 
fortable and  happy  in  your  own  Speyer  School. 

Can  you  name  some  of  the  influences  at  work  in  New  York 
City  to  protect  the  lives  and  health  of  the  many  people  who  live 
here?  What  does  the  table  on  page  21  of  ''Town  and  City" 
show? 

Why  do  we  have  a  Department  of  Health  ?  Tell  what  you  can 
of  its  work.     ("  Good  Citizenship,"  Chap.  XVIII.) 

Why  do  we  have  a  Department  of  Street  Cleaning?  (Jewett's 
"  Town  and  City,"  Chap.  V,  VI,  VII.) 

In  what  ways  has  the  water  supply  of  this  city  become  a 
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problem?  How  does  this  affect  you?  Chapter  XII  of  "Town 
and  City  "  tells  many  interesting  things  about  the  New  York 
City  water  supply.  Something  is  also  said  of  water  waste. 
Tell  of  our  recent  water  famine.  How  was  it  met?  What 
lesson  should  it  teach? 

We  have  found  then  that  our  city  is  trying  to  provide  for  us 
pleasant  homes,  clean  streets  and  a  supply  of  pure  water.  Can 
you  think  of  any  other  ways  in  which  the  city  is  caring  for  its 
own? 

a.  Pure  food  laws 

What  relation  have  these  to  your  lives  and  happiness  ?  Read 
"  Town  and  City,"  Chapter  XIX. 

b.  Hospitals — dispensaries,  etc. 

Why  do  we  have  hospitals  and  dispensaries  ?  Are  they  needed 
more  in  the  city  or  in  the  country?  Why?  What  do  you  learn 
from  the  description  on  page  246  of  "  Town  and  City  "  of  the  St. 
Paul  Hospital?  What  is  meant  by  contagion?  Read  what  is 
said  of  Bellevue  Hospital.  Have  you  ever  seen  it?  Why 
should  we  be  glad  that  our  city  has  such  a  helpful  place?  Why 
should  we  be  if  it  is  never  necessary  for  us  to  go  there?  Why 
is  St.  Luke's  Hospital  spoken  of  as  a  model  ? 

c.  Parks — playgrounds 

When  you  know  that  our  city  considers  this  to  be  such  an 
important  part  of  healthful,  happy  living,  that  it  has  a  special 
Department  of  Parks,  you  will  begin  to  realize  how  carefully 
the  city  considers  the  needs  of  its  people.  "  Greater  New  York 
devotes  more  land  to  the  breathing  places  of  the  people  than 
any  other  city  in  the  Union,  yet  the  development  of  its  park 
system  is  comparatively  recent."  Why  is  this  a  movement  di- 
rectly related  to  modern  life? 

Why  is  the  city  providing  playgrounds?  Could  not  many 
needed  buildings  be  built  upon  the  ground  reserved  for  play- 
grounds ?  Do  you  know  of  places  in  the  city  where  large  public 
bath  buildings,  and  parks  and  playgrounds  take  the  places  of 
old  tenement  houses?  Why  these  changes?  What  does  the  city 
hope  to  gain  ?    These  things  are  made  possible  only  through  the 
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expenditure  of  great  sums  of  money?    How  can  it  be  a  paying 
investment  ? 

d.  Public  baths 

("  Town  and  City,"  Chapter  VIII.) 

e.  Vaccination 

("  Town  and  City,"  Chapter  XXIII.) 

III.  Effects  of  Modern  Health  Protection  Upon  Condi- 
tions of  Life  and  Living  (May) 

Has  this  struggle  for  health  been  worth  while?  You  have 
studied  the  unsanitary  conditions  in  China,  India,  Cuba,  and 
places  much  nearer  home.  You  also  know  the  results  of 
these  conditions.  Fortunately,  in  many  cases  people  have 
inquired  into  causes,  have  studied  conditions  and  planned  ways 
of  avoiding  and  meeting  them.  If  you  will  read  in  "  Town 
and  City,"  Chapters  XVII,  XXI,  XXII  and  XXIX,  you  will 
get  a  very  good  idea  of  what  these  lessons  have  been  and  what 
we  have  learned  from  them.  To  be  sure  they  have  been  lessons 
dearly  learned. 

With  the  many  exhibitions  and  lectures  and  the  literature  bear- 
ing upon  the  tuberculosis  fight,  it  is  not  likely  that  this  is  a  new 
subject  to  any  of  you.  Why  is  it  a  matter  of  importance  to 
us?  What  are  some  of  the  things  being  done  to  prevent  tuber- 
culosis? To  cure  it?  Why  is  the  city  willing  to  expend  vast 
sums  of  money  to  fight  this  disease?  Has  the  city  been  repaid? 
Wnat  part  may  school  children  take  in  this  crusade?  Read 
"  Town  and  City,"  Chapter  XXV. 

From  what  you  have  read  and  learned  otherwise,  give  proof 
that  the  protection  of  health  given  by  our  city  has  been  worth 
while.  By  what  do  you  judge?  Show  how  these  problems  are 
problems  of  modern  life  especially.  How  do  they  refer  to  and 
directly  concern  the  life  of  the  American  boy  and  girl?  How 
has  your  study  of  the  different  races  of  people,  their  peculiar 
habits  and  modes  of  living,  and  their  particular  problems, 
helped  you  to  appreciate  the  conditions  in  your  own  city  ?  Does 
this  appreciation  make  you  eager  to  become  a  helper  in  this 
struggle  for  conditions  which  will  make  our  people  well,  and 
strong  and  happy? 


GRADE   VII 

Approach  :   Citizenship  Through  Interest  in  the  Study  of 

Colonial  Life,  of  Home  and  School  Interests,  and 

Through  Membership  in  Speyer  Civic  League 

General  Scheme 

I.     The  Community.     (October) 

1.  Meaning. 

2.  Essentials. 

II.     Duties  and  responsibilities  of  young  citizens  in  the  home.      (No- 
vember) 

1.  To  home. 

2.  To  parents. 

III.  Duties,  privileges  and  responsibilities  of  members  of  Speyer  Civic 

League.     (December) 

1.  To   school. 

2.  To  grade  and  civic  league. 

IV.  Early  community  life  in  America  and  influences  which  worked  upon 

and  moulded  it.     (January) 
i.     Motive. 

2.  The  people. 

3.  Location. 

4.  Industries. 

V.     Comparison  of  Massachusetts  and  Virginia  as  to  conditions  making 

for  citizenship.     (February) 
VI.     Some  civic  powers  involved  in  the  municipal  government  of  New 
York  City.     (March) 

1.  Fire  Department. 

2.  Department  of  Water  Supply,  etc. 

3.  Department  of  Health.     (April) 

4.  Department  of  Street  Cleaning. 
VII.     Good  citizenship.     (May) 

Material 
1.     Speyer  Civic  League. 

The  members  of  the  seventh  grade  have  organized  themselves  into 
a  Civic  League  of  which  the  regular  class  teacher  and  the  supervisor 
of  hygiene  are  active  members. 
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The  meetings,  which  are  held  at  the  opening  hour,  are  conducted 
entirely  by  the  class  and  according  to  parliamentary  rules.  The  mem- 
bers are  especially  concerned  with  the  study  of  civic  interests,  and 
through  united  club  effort  are  working  for  general  improvement  of 
surrounding  conditions.  During  the  recent  strike  of  street  cleaners, 
the  League  discussed  ways  of  meeting  the  situation.  Departments  of 
Health  and  Street  Cleaning  were  organized  within  the  League  and 
the  Commissioners  made  a  special  study  of  the  situation. 

Each  month  a  report  is  made  of  the  work  actually  accomplished. 
Each  week  brings  new  and  interesting  problems.  Some  of  these  are 
referred  to  the  League  from  the  lower  grades,  others  come  directly 
through  personal  and  civic  interests. 

The  work  in  hygiene  is  approached  through  this  social  medium  and 
is  characterized  by  a  strong  civic  emphasis. 

2.  History  study — colonial  life. 

3.  City,  school  and  home  interests. 

4.  Excursions,  observations. 

5.  Reference  books. 

Baker  and  Ware,  "Municipal  Government  of  the  City  of  New  York." 
Dunn,  "  The  Community  and  the  Citizen." 
Jewett,  "  Town  and  City." 
Richman,  "  Good  Citizenship." 

7.  Magazines,  daily  papers. 

8.  "  Current  Events  "  for  which  each  member  of  the  League  subscribes. 

This  paper  is  used  in  the  regular  meetings  of  the  Club  as  a  text  for 
the  study  of  current  events. 

I.  The  Community  {October) 

In  Mr.  Dunn's  "  The  Community  and  the  Citizen,"  he  tells 
us  of  a  company  of  people  in  the  East  who  wished  to  found  a 
settlement  in  the  Far  West.  How  do  you  suppose  they  pro- 
ceeded? They  first  appointed  an  exploring  committee.  These 
men  were  to.  go  to  the  Far  West  and  select  a  suitable  location 
for  this  colony.  This  committee  was  instructed  to  have  in 
mind  certain  important  requirements  in  the  selection  of  the 
location.  What  were  some  of  the  things  necessary  for  them 
to  take  into  consideration?  You  must  remember  that  these 
people  had  to  locate  in  a  place  where  they  would  be  able  to 
found  homes  and  make  a  living;  where  they  would  be  in  touch 
with  the  life  interests  of  those  about  them;  and  where  their 
health  and  general  comfort  would  be  assured,  at  least  made  pos- 
sible. They  were  willing  to  work,  but  they  wanted  to  be  con- 
scious also  of  future  possibilities.     From  your  imagination  write 
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a  brief  description  of  the  place  they  selected,  keeping  in  mind 
the  needs  and  requirements  of  these  colonists. 

After  the  selection  of  a  suitable  location,  thirty  families  went 
to  the  new  settlement.  After  this  the  colony  is  spoken  of  as  a 
community. 

1.  MEANING 

How  do  you  suppose  they  lived  at  first?  Who  built  their 
houses?  Hauled  the  produce?  Why  were  they  willing  to  work 
for  each  other?  How  did  it  happen  that  they  had  like  interests? 
How  do  you  suppose  they  were  governed?  We  find  that  this 
group  of  people  settled  together  in  a  single  locality,  were  in- 
terested in  similar  things  and  governed  by  common  laws. 

Relate  this  story  to  that  of  early  American  colonization  and 
point  out  similarities.  Were  there  communities  in  Massachu- 
setts? In  Virginia?  In  which  colony  does  it  seem  to  you  the 
greater  number  of  essentials  of  a  good  living  place  were  found  ? 
Do  not  forget  that  health  was  a  consideration  quite  as  impor- 
tant as  wealth.  Why  was  this  true?  Is  it  to-day?  Show  how 
wealth  depends  upon  health?  Is  health  in  any  way  dependent 
upon  wealth?  Is  there  any  indication  that  the  early  settlers 
realized  this? 

How  many  people  are  required  to  make  up  a  community? 
How  small  may  a  community  be?  Name  the  largest  com- 
munity you  can  imagine.  The  smallest.  How  alike  or  dif- 
erent?  Was  there  a  community  on  Robinson  Crusoe's  island? 
Think  of  your  own  community,  let  this  mean  to  you  city  or 
state.  Tell  what  led  to  the  founding  of  it.  Show  how  health 
and  wealth  and  social  life  have  been  influences. 

2.  THE    ESSENTIALS 

a.  People 

If  you  were  to  become  a  member  of  a  new  community  where 
you  were  to  live  in  close  contact  and  sympathy  with  the  other 
members,  should  you  be  concerned  about  the  people  who  were 
so  directly  to  influence  your  life?  Why?  What  are  some  of 
the  characteristics  you  would  wish  them  to  have?  What  would 
they  have  the  right  to  expect  of  you?  When  we  become  mem- 
bers of  a  community,  are  our  rights  limited?     Do  we  become 
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less  free?  Name  some  of  the  characteristics  of  the  early  New 
England  colonists.  Which  of  these  made  them  desirable  com- 
munity members? 

We  call  such  people  citizens.  What  does  this  mean?  Does 
this  title  belong  only  to  grown-ups  ?  Does  it  belong  to  children  ? 
How  old  must  you  be  before  you  can  be  a  citizen  ?  Merely  being 
a  citizen  means  little.  You  know  there  are  at  least  two  classes 
of  citizens.  What  are  they?  We  not  only  receive  good  from 
the  community  in  which  we  live,  but  we  should  give  to  it  by  being 
one  of  the  helpful  members.  Such  taking  part  in  community 
life,  this  receiving  from  it  and  giving  to  it,  constitutes  what  we 
call  citizenship.    Was  Robinson  Crusoe  a  citizen? 

Does  it  seem  clear  to  you  that  you  are  a  citizen?  That  your 
home  is  a  community  as  well  as  your  school?  That  you  belong 
not  alone  to  your  home  and  grade  and  school,  but  to  your  city, 
state  and  nation?  The  relationships  are  different,  as  are  your 
duties  and  responsibilities,  but  you  are  none  the  less  citizens, 
and  citizens  many  times  over,  in  very  many  different  ways  and 
combinations,  and  as  such  you  are  in  a  very  special  way  respon- 
sible for  the  best  good  of  each  and  all  of  these.  At  the  same 
time  you  are  made  a  sharer  in  all  the  returns  from  these  many 
communities.  You  see,  being  a  citizen  means  receiving  and 
giving,  and  citizenship  opens  up  to  you  all  of  those  duties  and 
privileges. 

b.  Location 

Not  only  are  the  people  essential  to  the  community,  but  the 
place  of  settlement  is  important  as  well.  This  brings  us  back  to 
the  New  York  colony.  The  committee  in  deciding  upon  the 
location  had  many  things  to  consider,  for  they  realized  that  the 
life  of  the  community  would  depend  largely  upon  these  things : 

Nature  of  soil,  why  was  this  a  consideration  ? 

Character  of  the  land,  how  a  health  consideration?  Danger 
of  low,  flat  regions.  Drainage.  Danger  of  sluggish  lakes  and 
streams.  Drinking  water.  What  geographical  conditions  in- 
fluenced the  supply  and  character  of  drinking  water  ? 

Geographical  conditions.     Natural  resources. 

Climate.    How  important? 
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c.  Common  interests 

In  order  to  found  a  successful  community,  it  was  necessary 
that  the  people  have  common  interests.  Name  some  of  the 
common  interests  which  the  New  England  colonists  had.  Some 
of  the  common  interests  of  your  home.  Of  your  school.  Mr. 
Dunn  says  that  the  first  great  interest  and  desire  of  life  is  health. 
This  becomes  true  when  we  realize  that  all  of  the  things  which 
we  wish  to  do  and  see,  all  things  most  interesting  and  pleasant 
to  us  and  others,  are  accomplished  and  enjoyed  through  our 
being  well  and  strong.  Can  one  be  the  most  helpful  citizen  if 
he  is  not  able  to  do  in  the  best  way  the  things  which  are  his 
to  do?  You  know  that  the  most  helpful  pupils  are  those  who 
are  able  to  live  their  lives  joyously  and  well.  When  we  are  ill, 
this  is  impossible.  We  are  not  only  unable  to  do  our  own 
work,  but  we  put  the  extra  burden  of  our  work  upon  others. 
Can  you  see  any  indication  that  in  the  colonial  days  there  was 
this  health  interest  ?  Do  you  think  that  Speyer  School  as  a  com- 
munity has  any  interest  in  the  health  of  her  citizens?  Make  a 
list  of  all  the  things  which  indicate  this  health  interest. 

d.  Common  laws 

Common  interests  make  common  laws  possible,  so  community 
members  have  found  that  another  essential  is  to  have  the  com- 
munity bound  together  by  common  laws.  What  common  laws 
are  there  existing  in  your  home,  your  school?  By  whom  are 
these  laws  made?  Why  are  people  forbidden  to  spit  on  the 
floors,  to  smoke  in  subway  stations?  Whom  do  such  laws 
benefit?  Should  they  be  necessary?  Why  are  they?  When  one 
violates  laws  made  for  common  good,  whom  does  he  injure? 

II.  Duties  and  Responsibilities  of  Young  Citizens  in  the 

Home  (November) 

1.  to  home 

A  helpful,  grateful  member  of  the  family,  with  pride  in  the 

home  surroundings.     Is  there  anything  you  can  do  to  improve 

the  surroundings  of  your  home?     If  you  live  in  an  apartment 

house,  do  you  know  of  any  conditions  in  or  about  it  which  are 

not  healthful?     After  you  have  observed  and  have  thought  care- 
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fully  of  this,  will  you  list  any  improvements  which  might  be 
made  and  a  week  later  report  as  to  what  you  have  been  able  to 
do  to  help  improve  conditions  ? 

Can  you  think  of  anything  which  you  might  do  in  your  home 
to  make  it  more  pleasant?  You  must  remember  that  your 
mother  has  many  home  duties  which  you  cannot  share.  Try 
doing  some  of  the  little  things  which  count  for  so  much  in  keep- 
ing the  home  a  happy,  pleasant  place  in  which  to  live. 

2.    TO   PARENTS 

List  some  of  the  things  which  you  did  this  morning  to  help 
them.  Is  it  possible  for  you  to  do  anything  which  will  bring 
them  happiness  and  a  fuller  share  of  health?  Does  your  mother 
get  tired  and  nervous?  Has  she  headache  often?  Is  her  sleep 
often  broken  when  you  and  others  in  your  home  are  ill?  Does 
she  ever  have  a  play  hour?  Ever  time  for  a  walk  in  the  sun- 
shine? You  hurry  for  the  doctor  when  she  is  so  ill  that  she 
cannot  be  up,  but  have  you  ever  thought  you  might  be  able  to 
prevent  the  attacks  of  headache  and  nervousness?  In  what 
ways  can  you  relieve  her  of  the  care  of  yourself? 

Do  you  care  for  your  own  room?  Do  you  attend  carefully 
to  habits  of  personal  cleanliness?  After  you  take  your  bath  or 
wash  your  hands,  who  cleans  the  bathtub  and  basin?  Are  there 
any  ways  in  which  you  can  help  by  caring  for  the  younger  mem- 
bers of  the  family  ?  Do  you  see  that  the  little  people  are  dressed 
and  properly  cared  for  while  mother  gets  breakfast,  or  does  she 
have  to  stop  and  help  you?  Have  you  ever  helped  prepare  food 
for  the  little  ones  in  your  home?  What  care  was  necessary? 
Why?  Can  you  not  see  that  the  younger  members  of  your 
family  get  to  bed  in  time?  Many  times  the  little  ones  are  cross 
and  tired  in  the  evening,  and  are  allowed  to  make  themselves 
and  everyone  else  unhappy  simply  because  there  is  no  one  to 
put  them  to  bed.  Instead  of  complaining  because  the  baby  pre- 
vents your  doing  something  you  wish  to  do,  take  a  few  minutes 
to  see  that  baby  is  fed,  is  clean  and  warm,  and  tucked  away  in 
bed  ;  then  you  can  resume  your  work  and  play  in  peace,  and  more 
than  one  member  of  your  family  and  maybe  your  neighbors  will 
vote  you  a  good  citizen. 
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III.  Duties,  Privileges  and  Responsibilities  of  Members 
of  the  Speyer  Civic  League  {December) 

1.  TO  SCHOOL 

As  members  of  the  seventh  grade  can  you  do  more  or  less 
for  your  school  than  when  you  were  in  first  or  second  grade? 
Why?  Can  you  in  any  way  help  make  and  keep  your  school 
building  and  grounds  more  attractive?  Make  a  list  of  what  you 
might  do  and  what  you  have  done. 

General  attitude  and  conduct  on  grounds  and  in  buildings. 
How  can  you  be  of  help  in  this  way?  Your  athletics.  How  re- 
lated to  citizenship  ?  Your  attitude  toward  teachers,  your  school 
friends,  those  who  care  for  the  building,  the  younger  children  in 
the  building.     How  do  these  things  count  for  good  citizenship? 

2.  TO    YOUR    GRADE    AND    CIVIC    LEAGUE 

Has  your  class  any  interest  common  to  the  whole  school? 
How  is  the  school  made  up  of  different  classes?  In  the  same 
way  that  your  family  is  made  up  of  different  members  and  your 
class  of  different  pupils? 

Can  you  think  of  any  one  thing  which  would  benefit  or  injure 
your  entire  class?  Can  you  be  a  member  of  any  community 
without  doing  it  either  good  or  harm  ?  How  are  personal  habits 
of  cleanliness  and  personal  appearance  phases  of  citizenship? 

Cleanliness  is  necessary  not  only  to  your  own  health  and  hap- 
piness, but  to  that  of  others  as  well.  How?  Before  Friday  ap- 
peared, Robinson  Crusoe  could  do  and  live  as  he  pleased.  After 
that  what  change?  Can  you  make  the  application  to  community 
life?  We  talk  about  ventilation  and  then  often  do  those  things 
which  deprive  ourselves  and  others  of  pure  air.  When  each  pupil 
sees  to  it  that  his  body  is  healthy,  well  cared  for  and  properly 
clothed,  we  may  expect  our  ventilating  system  to  bring  better 
results.  In  order  to  keep  our  bodies  in  the  best  physical  condi- 
tion so  that  we  may  prove  ourselves  helpful  members  of  our 
class,  what  are  some  of  the  things  to  which  we  should  give 
special  attention  ?  Name  in  order  of  importance.  Tell  how  each 
is  related  to  citizenship.  Are  you  more  or  less  responsible  for 
these  matters  than  you  were  several  years  ago?    How?    Why? 

When  you  elected  your  League  president  what  were  some  of 
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the  things  you  considered?  Is  your  president  more  responsible 
for  your  League  than  are  the  individual  members?  In  what 
ways  is  your  League  trying  to  be  of  real  service  to  your  grade, 
school,  and  city? 

I.  Early  Community  Life  in  America  and  Influences 
Which  Worked  Upon  and  Moulded  It  {Janu- 
ary) 

I.    MOTIVE 

How  are  these  people  bound  together  by  similar  experiences 
and  desires?  What  in  history  proves  that  they  had  many  mo- 
tives in  common?  Do  you  note  similar  motives  prompting  the 
movements  of  the  people  in  Massachusetts  and  Virginia?  Con- 
trast and  compare. 

2.    THE   PEOPLE 

In  the  former  life  and  training  of  the  colonists,  can  you  note 
any  influences  which  prepared  or  unfitted  them  for  their  lives 
here?  Were  they  by  physical  nature  fitted  for  the  hardships 
they  endured  here? 

3.  location 

Study  your  maps  and  see  whether  or  not  you  think  the 
colonists  located  wisely.  Where  would  you  expect  to  find  better 
health  conditions,  in  Massachusetts  or  in  Virginia?  Why?  What 
of  their  water  supply?  Was  this  an  important  consideration? 
As  much  so  as  to-day?  In  early  days  not  so  much  was  known 
of  the  value  of  pure  water  and  less  had  been  done  to  render 
water  impure.  Explain  this  statement.  In  "  Town  and  City," 
Chapters  XIV  and  XV,  read  of  the  experience  of  Plymouth, 
Pennsylvania.  What  lesson  does  this  teach?  Do  you  suppose 
the  colonists  met  such  conditions? 

4.  INDUSTRIES 

How  were  location  and  soil  influences  in  early  settlement 
days?  Can  you  see  why  Virginia  developed  as  it  did?  Any 
reasons  why  the  Massachusetts  people  lived  and  developed  so 
differently?  In  each  colony  what  effect  had  climate  upon  the 
health  of  the  colonists,  tone  of  life,  mode  of  living,  industries 
and  food? 
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V.  Comparison    of    Massachusetts    and    Virginia    as    to 

Conditions  Making  for  Citizenship  (February) 
In  which  were  conditions  of  living  more  difficult  to  meet? 
Why?  In  which  were  the  people  better  prepared  to  meet  these? 
In  which  colony  was  life  simpler,  more  healthful  and  whole- 
some? Why?  In  which  were  the  people  more  sympathetically 
bound  together?  How?  Why?  How  did  this  make  for  citizen- 
ship? List  the  strongest  civic  influences  in  each  colony  and  tell 
how  they  developed  the  spirit  of  citizenship. 

VI.  Some    Civic    Powers    Involved    in    the    Municipal 

Government  of  New  York  City  (March) 

While  our  history  study  takes  us  back  to  days  which  seem 
remote  and  unreal,  yet  if  we  stop  to  think  we  may  find  that  many 
of  the  influences  which  shaped  the  lives  of  these  early  settlers, 
are  at  work  moulding  our  lives  to-day.  Can  you  name  some  of 
these? 

To  be  sure,  we  are  not  obliged  to  band  ourselves  together  to- 
day to  fight  the  Indians,  yet  it  is  necessary  for  us  to  work 
unitedly  to  protect  ourselves  and  others  against  foes  just  as 
strong  and  stealthy.  Modern  life  gives  us  many  problems  to 
solve  and  enemies  to  conquer.  It  is  for  this  purpose  that  our 
city  provides  protection  against  fire,  disorder,  and  disease.  To 
accomplish  this,  different  departments  have  been  organized,  each 
one  having  its  own  definite  powers  and  duties,  yet  all  working 
together  for  the  safety  and  happiness  of  the  citizens  of  this 
great  city. 

This  definite  and  efficient  organization  of  power  does  not  re- 
move responsibility  from  individual  citizens.  Our  city  could  not 
provide  a  police  force  sufficient  to  guard  each  person  constantly. 
Laws  are  made,  sufficient  reason  for  their  being  is  offered  and 
we  are  left  to  obey  or  disregard  them.  If  we  violate  a  law, 
ignorance  cannot  be  offered  as  an  excuse. 

There  are  many  seemingly  little  and  unimportant  ways  in 
which  one  may  violate  laws  without  being  found  out.  This  ex- 
plains why  people  still  spit  in  public  places,  smoke  in  subways, 
throw  rubbish  in  the  streets,  shake  rugs  out  of  upstairs  windows, 
and  pile  fire  escapes  with  all  sorts  of  rubbish.  These  are  matters 
of  conscience.     Things  which  to  one  person  may  seem  of  little 
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consequence  may  mean  life  and  health  to  another.  The  fact  that 
we  are  trusted  with  the  observance  of  so  many  things  should 
inspire  us  to  live  up  to  the  confidence  which  is  placed  in  us. 

1.  FIRE   DEPARTMENT 

After  you  have  read  Chapter  XIV  in  "  Municipal  Government 
of  the  City  of  New  York,"  tell  of :      . 

a.  The  earliest  fire   regulations. 

b.  Fire  buckets  and  first  fire  company. 

c.  Origin  of  the  Fire  Department. 

d.  The  present  Fire  Department. 

(a)  Commissioner:     By  whom   appointed? 

Pqwers;  duties;  salary. 

(b)  Bureaus. 

e.  Station  houses  and  fire  apparatus. 

f.  Fire  alarm  and  telegraph. 

g.  Training  of  firemen. 

h.  Relief  fund  and  pensions. 

Read  also  "  Good  Citizenship,"  Chapters  I  to  VII,  especially 
Chapter  V,  which  tells  how  young  citizens  can  help  the  Fire 
Department.  Why  is  the  Fire  Department  of  interest  to  you? 
Why  should  members  of  Speyer  Civic  League  know  something 
of  the  organization  and  workings  of  this  Department? 

2.  DEPARTMENT   OF  WATER  SUPPLY 

This  department  is  called  the  Department  of  Water  Supply, 
Gas  and  Electricity.  We  shall  study  especially  the  subject  of 
water  supply.  Chapter  XI  of  "  Municipal  Government  of  the 
City  of  New  York  "  treats  this  subject  in  a  most  interesting  way. 

a.  The  water  supply  of  New  Amsterdam. 

b.  The  Aaron  Burr  waterworks. 

c.  The    Commencement  of    the    Croton    Water 

System. 

d.  The  new  Croton  Dam. 

e.  The  Board  of  Water  Supply. 

f.  The  Department  of  Water  Supply. 

(a)   Commissioner:     By  whom   appointed? 
Powers  ;  duties  ;  salary. 
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In  "  Town  and  City  "  read  Chapters  XII  to  XVII.  Do  these 
chapters  explain  why  it  is  necessary  for  citizens  to  understand 
something  of  the  pure  water  problem  in  New  York?  What 
does  this  mean  to  you?  Can  the  members  of  the  Civic  League 
be  of  any  use  here? 

3.    DEPARTMENT    OF    HEALTH      {April) 

You  have  spoken  so  often  of  the  work  of  this  department,  it  is 
probable  you  know  something  of  it  in  a  general  way.  No  other 
department  more  directly  concerns  us  than  this  one.  So  im- 
portant is  it  that  all  the  other  departments  seem  almost  like  sub- 
divisions of  this  great  head  department. 

Again  we  shall  refer  to  "  The  Municipal  Government  of  the 
City  of  New  York  "  for  the  history  of  the  Department  and  its 
work. 

a.  How  is  the  health  of  the  city  maintained? 

b.  Origin  and  organization  of  the  Department. 

c.  Duties  and  powers. 

d.  The  Sanitary  Code. 

e.  Bureaus. 

f.  Division  of  Inspection. 

g.  Division  of  Contagious  Disease, 
h.  Employment  Certificates. 

i.  Vaccination, 
j.  Hospitals, 
k.  Disinfection. 

Which  of  these  topics  deal  most  directly  with  interests  related 
to  your  lives  ?  Any  reasons  for  your  learning  about  these  things  ? 

Read  in  "  Good  Citizenship,"  Chapter  XIX,  on  the  Health 
Department  and  the  Schools,  also  in  "  Town  and  City,"  Chapters 
XXIII  and  XXVI.  Can  you  see  in  Chapter  XXVI  an  argu- 
ment in  favor  of  clean,  strong  bodies?  Can  you  see  why  the 
subject  of  alcohol  has  been  treated  in  connection  with  that  of 
city  health?  What  is  the  argument  here  against  the  use  of 
alcohol  and  tobacco?  Is  this  a  personal  or  civic  problem?  How 
could  your  use  of  these  possibly  influence  the  lives  of  others? 
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4.  DEPARTMENT  OF  STREET  CLEANING 

As  you  have  watched  the  army  of  men  at  work  keeping  the 
streets  clean  you  must  have  wondered  how  they  came  to  be 
there;  how  each  man  knew  what  to  do;  and  how  provision  is 
made  to  pay  such  a  vast  number  of  workers.  These  things  will 
be  clear  to  you  when  you  read  Chapter  X  in  "  The  Municipal 
Government  of  the  City  of  New  York." 

a.  Origin  of  the  Department. 

b.  Cleaning  the  streets. 

c.  Removing  ice  and  snow. 

d.  Disposal  of  city  wastes. 

e.  Uses  for  city  wastes. 

"  Town  and  City,"  Chapter  V,  tells  you  more  of  the  work 
of  the  street  cleaners,  while  Chapter  VI  tells  of  the  Juvenile 
Street  Cleaning  League.  Tell  what  you  can  of  the  organiza- 
tion of  these  leagues.  Read  the  Civic  Pledge  on  page  43. 
Should  you  hesitate  to  sign  it?  Read  the  last  paragraph  on  page 
44.  This  explains  how  these  matters  are  all  bound  up  with  good 
citizenship. 

VII.  Good  Citizenship  (May) 

1.  THE  IDEAL  CITIZEN   HAS  A  SOUND  BODY 

What  does  it  mean  to  be  well?  How  does  it  pay  to  be  well? 
What  keeps  people  from  being  well?  What  the  body  needs  to 
keep  it  well :  Food,  water,  air,  to  be  properly  clothed,  to  be  kept 
clean,  etc.    How  is  a  sound  body  related  to  good  citizenship? 

2.  THE  IDEAL  CITIZEN   NOT  ONLY  CARES  FOR   HIMSELF, 
BUT  HE  IS  A  CONTRIBUTOR  TO  THE  PUBLIC  GOOD 

He  is  awake  to  common  needs.  He  is  law  abiding.  He  is  law 
enforcing.  He  is  self-supporting  and  cares  properly  for  those 
dependent  upon  him.    He  is  saving  of  private  and  public  funds. 

3.    THE   IDEAL   CITIZEN    NOT    ONLY    GIVES    BUT   HE   RE- 
CEIVES.     HE  COOPERATES  AND  SHARES  ACCORDINGLY 

How  many  of  these  general  principles  can  you  apply  to  your- 
selves as  members  of  your  grade  and  League? 


GRADE    VIII 

HEALTH  IN  ITS  RELATION  TO  LIFE 

Approach:     Interest    in    Community    Life    Through    the 
Study  of  History  and  Civics 

General  Scheme 

I.     The  meaning  of  health.     (October) 

i.     The  relationship  of  health  to  citizenship. 
II.     How  does  it  pay  to  be  well?     (November) 
i.     A  personal   consideration. 

2.  A  civic  interest. 

3.  Why  good  health  pays. 

III.  The  value  which  the  school  places  upon  health.     (December) 

IV.  How  the  city  protects  its  citizens.     (January) 

1.  Health  protection. 

2.  Protection  of  property  and  rights. 

3.  Protection  against  accidents.     (February) 

4.  Protection  against  disease. 
V.     National  protection.     (March) 

VI.     What  keeps  people  from  being  well?     (April) 

1.  Accidents. 

2.  Disease  germs. 

3.  Unhealthful  work  and  surroundings. 

4.  Bad  habits. 

VII.     Some  personal  and  civic  problems.     (May) 

This  outline  is  a  summary  in  a  general  way  of  the  work  of  the  preced- 
ing grades.  The  attempt  has  been  made  to  present  the  work  here  in  a 
somewhat  more  advanced  way  and  more  directly  in  connection  with  health 
problems.  Such  an  outline  can  be  little  more  than  suggestive  both  as  to 
subject  matter  and  method.  The  references  given  leave  the  teacher  free 
to  approach  the  subject  in  the  most  general  way  and  in  connection  with 
any  of  the  regular  school  work  with  which  it  fits  in. 

Throughout  the  grades  the  aim  has  been  to  give  no  emphasis  to  health 
as  an  aim  in  itself,  but  in  a  broader  way.  as  a  means  to  all  things  most 
worth  while  in  life.  The  aim  is  to  emphasize  even  more  strongly  this  view- 
point in  the  eighth  grade,  hence  one  of  the  most  natural  points  of  contact 
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comes  through  the  teaching  of  citizenship;  in  fact  most  of  the  work  can 
be  presented  through  the  study  of  History,  Geography  and  Civics,  so  that 
little  special  time  is  required  for  this  work. 

It  is  suggested  that  reference  be  made  to  the  outlines  of  the  fourth, 
fifth,  sixth  and  seventh  grades,  that  the  relation  between  this  and  the  work 
of  the  preceding  grades  may  be  felt. 

Material 

1.  History  and  Geography  texts. 

2.  Personal  and  civic  interests. 

3.  Clubs  and  social  organizations. 

4.  Athletics. 

5.  Lectures. 

6.  Excursions,  observations. 

7.  Papers,  magazines. 

8.  Special  reference  books. 

Baker  and  Ware,  "  The  Municipal   Government  of  the   City  of 

New  York." 
Dunn,  "  The  Community  and  the  Citizen." 
Jewett,  "  Town  and  City." 
Richmond,  "  Good  Citizenship." 

I.  The  Meaning  of  Health   (October) 

Mr.  Dunn,  in  "  The  Community  and  the  Citizen,"  Chapter  IV, 
says  that  man  is  a  bundle  of  wants  and  that  the  attainment  of 
the  things  he  wants  is  his  cause  for  doing  things ;  that  man's 
greatest  desire  is  for  life  and  health — because  without  these  he 
is  unable  to  satisfy  his  other  great  desire  for  wealth.  Consider 
what  you  have  read  in  history  concerning  the  early  settlers  of 
America,  their  struggle  for  health  and  wealth,  and  see  what 
application  you  can  make.  Which  seemed  the  stronger  motive 
with  them?  Give  proof.  Which  seems  the  stronger  motive 
with  people  to-day? 

What  does  "being  well"  mean  to  you?  Describe  a  perfectly 
well  person.  Can  you  tell  by  looking  at  him  that  he  is  well? 
Can  you  tell  by  his  actions?  By  the  way  he  does  things?  By 
the  things  that  he  enjoys  doing?    How? 

I.    THE  RELATIONSHIP   OF    HEALTH    TO    CITIZENSHIP 

The  person  who  feels  well  takes  real  comfort  in  living.  He 
is  not  conscious  that  he  has  a  body  except  that  it  is  a  beauti- 
ful tool   which  he  enjoys  using  in  doing  all  sorts  of  helpful 
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and  happy  things.  He  feels  a  confidence  in  himself,  for  he 
knows  he  can  work,  play,  do  for  others  and  himself.  This 
gives  him  a  joyous  independence,  so  that  he  is  able  to  get  the 
best  out  of  life.  He  finds  it  no  hardship  to  do  those  things 
which  help  him  keep  well  and  strong.  An  unclean  body,  soiled 
clothes  and  slovenly  manners,  do  not  fit  in  with  his  life.  He 
stands  up,  breathes  deeply  and  faces  life,  not  because  he  has 
been  told  to  do  so,  but  because  these  are  the  natural  things  for 
him  to  do.  He  is  a  ray  of  sunshine  wherever  he  goes,  radiating 
cheer  and  hope  and  health.  It  is  not  strange  that  we  recog- 
nize in  him  the  really  desirable  citizen — the  person  we  want  and 
need,  in  the  home,  the  school,  the  state,  the  nation.  Is  there  a 
person  in  your  grade,  who  in  all  good  movements  seems  to  be 
the  leader ;  who  is  always  wanted  and  respected ;  to  whom  it 
seems  all  good  things  come;  who  seems  to  have  more  things 
to  make  him  happy  than  other  people  have?  Have  you  ever 
heard  it  said  that  people  were  partial  to  this  one?  Before  you 
pass  judgment,  will  you  study  his  life  and  see  why  he  seems  to 
be  a  favored  leader? 

With  this  bright  picture  in  mind,  we  still  have  to  think  of  the 
less  fortunate  one,  the  person  who  is  conscious  of  a  head,  back, 
stomach  and  other  parts  of  the  body.  He  may  be  able  to  get 
along  with  the  help  of  those  about  him,  but  he  is  never  able 
to  do  his  full  share  of  work.  Certainly  not  able  to  do  much 
for  others.  Would  you  expect  such  a  person  to  lead  his  class 
and  be  a  help  and  inspiration  to  all  about  him  ?  You  know  there 
are  people  who  see  no  connection  between  feeling  well,  doing 
well,  and  thinking  clearly.  Can  you  not  accomplish  more  in  school 
when  you  feel  well? 

When  you  do  not  feel  well,  you  know  what  an  easy  matter 
it  is  to  sit  around  or  even  lie  in  bed,  but  did  you  ever  know 
of  anyone  who  felt  so  well  that  he  wanted  to  lie  in  bed  all 
day?  Feeling  well  means  doing  things,  and  it  also  means  good 
judgment  in  selecting  the  things  one  wishes  to  do. 

Of  course  we  are  not  entirely  to  blame  for  all  the  aches  and 
pains  we  have.  In  how  far  are  we  responsible  for  our  own 
health?  Who  are  some  of  the  people  responsible  for  our  well 
being? 
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II.  How  Does  It  Pay  to  Be  Well?  (November) 

1.  A    PERSONAL    CONSIDERATION 

Give  in  order  of  their  importance  three  reasons  why  it  pays 
you  to  be  well?  If  you  lived  entirely  alone  as  Robinson  Crusoe 
did  on  his  lonely  island,  would  it  still  pay  you  to  be  well  ?    How  ? 

2.  A    CIVIC  INTEREST 

a.  In  the  home 
What  price  do  you  pay  for  being  ill?     Whom  in  the  home 
does  your  illness  influence?    What  does  it  cost  in  money,  time, 
strength  of  others,  to  say  nothing  of  your  own  happiness? 

b.  In  the  school 

How  is  the  sick  pupil  a  burden  to  the  school?  How  does  he 
endanger  the  lives  of  others  ?  Is  he  able  to  get  from  the  school 
what  it  offers? 

c.  In  the  city 

From  your  study  of  the  city's  care  for  you,  what  do  you  see 
of  your  obligation  as  a  citizen?  The  city  is  not  only  willing 
to  do  what  it  can  for  you  when  you  are  ill,  but  more  than  this 
and  much  better,  to  prevent  your  being  ill.  What  obligations 
here?  Con  one  ever  repay  the  state  for  this  care?  In  what 
way? 

3.    WHY   GOOD  HEALTH   PAYS 

A  person  who  is  well  takes  more  enjoyment  in  life,  he  is  able 
to  put  more  into  it  and  so  get  more  from  it;  thus  he  is  able  to 
do  his  part  in  either  work  or  play  in  the  most  efficient  way.  A 
healthy  person  is  able  to  do  for  others  as  well  as  for  him- 
self. In  this  way  he  is  able  to  live  up  to  one  of  the  first  re- 
quirements of  good  citizenship.  A  person  who  is  well  and 
strong  of  mind  and  body  is  able  to  care  for  himself.  Such  a 
person  does  not  have  to  feel  that  he  is  a  burden  upon  others. 
Think  of  the  money  which  even  poor  people  have  to  pay  to 
doctors.  If  that  money  could  be  used  in  other  ways  how  much 
comfort  and  happiness  it  would  bring.  A  healthy  person  is 
much  more  apt  to  make  a  success  of  what  he  undertakes,  and 
he  is  apt  to  undertake  more  and  greater  things.  He  works  more 
easily  and  surely,  and  at  less  waste  of  time  and  strength.    These 
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are  reasons  why  our  factories  are  giving  attention  to  the  health 
care  of  their  workers.  A  well  person  is  happier  and  takes  more 
pleasure  in  living  than  a  person  who  can  hardly  drag  around. 
He  not  only  enjoys  pleasures  keenly,  but  is  able  to  give  enjoy- 
ment to  others. 

III.  The  Value  Which  the  School  Places  Upon  Health 

{December) 

What  are  some  of  the  things  which  the  school  does  for  you 
which  prove  that  it  has  an  interest  in  your  health.  This  care  is 
given  you  at  great  cost.  How  does  it  pay  to  spend  money  in 
this  way?  Why  did  the  schools  of  fifty  years  ago  do  less  to 
protect  school  children?  What  makes  such  protection  necessary 
now?    What  are  open-air  schools?     WThat  advantages  in  them? 

What  is  the  work  of  the  school  doctor?  The  school  nurse? 
Why  is  your  teacher  concerned  if  you  are  not  able  to  attend 
school?  If  you  do  not  "make  your  grade"?  How  are  all  of 
these  things  related  to  your  future? 

The  school  needs  strong,  happy,  helpful  pupils,  in  many  of 
the  ways  that  the  city  needs  well,  useful  citizens.  Name  some 
of  these.  Can  you  see  any  relation  here  to  your  work  in 
civics?  There  are  more  important  eligibility  requirements  for 
officers  to  meet  than  those  of  age  and  present  position.  The 
highest  positions  and  salaries  do  not  always  provide  greatest 
opportunities  for  doing  good.  The  ordinary  citizen  in  the 
school,  in  the  home,  in  the  street  has  many  opportunities  for 
proving  himself  helpful,  even  though  he  is  under  age  and  with- 
out political  influence. 

IV.  How  the  City  Protects  Its  Citizens  (January) 
What  proof  that  the  city  feels  that  its  people  are  worth  caring 

for?  Chapters  I,  II,  and  III,  "  Town  and  City,"  tell  you  of  the 
conditions  which  make  this  special  protection  necessary.  What 
effect  has  the  growth  of  cities  had  upon  health  conditions? 
What  does  the  picture  of  the  airshaft  twenty  inches  wide  and 
six  stories  deep  tell  you  of  existing  dangers?  What  is  proved 
by  the  fact  that  New  York  City  has  established  a  Tenement 
House  Department?  In  "Municipal  Government  of  the  City 
of  New  York,"  read  of  the  organization,  powers,  and  duties  of 


323]  Eighth  Grade  133 

this  department.  '  Town  and  City,"  Chapter  III,  tells  you  of 
the  actual  work  accomplished  by  this  department.  Why  were  such 
matters  as  water  pipes,  flushing  apparatus,  walls,  ceilings  and 
floors  considered  of  importance?  What  effect  has  the  work 
of  this  department  had  upon  the  death  rate  in  New  York  City? 
What  does  this  mean  to  the  city? 

1.  HEALTH   PROTECTION 

In  your  reference  books  read  of  the  organization  of  the 
Health  Department.  What  phases  of  its  work  most  directly 
concern  you?  How  are  you  dependent  upon  this  department? 
How  is  it  dependent  upon  you?  How  are  parks,  playgrounds, 
and  public  baths  related  to  this  struggle  for  healthful  surround- 
ings? What  relation  has  the  pure  water  supply  to  it?  In 
'  Town  and  City,"  read  the  chapters  relating  to  this.  Think  of 
the  expense  to  the  city !  How  is  it  economy  in  the  end  ?  Why 
is  it  necessary  that  our  law-makers  understand  these  things? 
You  cannot  vote  now,  but  you  are  voters  in  the  process  of 
making.  Can  you  see  reasons  for  your  understanding  some- 
thing of  the  conditions  which  mean  so  much  to  our  personal  and 
civic  good  ? 

2.  PROTECTION  OF  PROPERTY  AND  RIGHTS 

What  phases  of  city  government  provide  for  this  protection? 
(See  reference  books.)  Why  is  such  protection  necessary? 
Why  should  each  citizen  know  the  important  laws  governing  his 
city?  Is  ignorance  an  excuse  for  breaking  a  law?  So  long  as 
we  are  law-abiding  citizens  need  we  be  much  concerned  with 
the  laws  ?  Why  study  them  then  ?  How  are  you  responsible  for 
these  laws,  if  you  do  not  break  them  ?  You  do  not  spit  in  public 
places,  why  should  you  be  concerned  when  others  break  this 
law?  Being  a  good  citizen  means  more  than  simply  being  law 
abiding.  Responsibility  does  not  stop  with  one's  self,  though 
that  is  a  good  place  to  begin  reformation.  How  does  your  study 
of  Civics  help  you  see  these  relationships?  Why  should  you 
know  how  the  Mayor  is  elected  and  what  his  powers  are?  What 
difference  does  the  election  of  President  make  to  you?  When 
you  are  old  enough  to  vote  will  it  not  be  time  enough  to  learn 
these  things? 
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3.  protection  against  accidents   {February) 

We  see  that  the  attempt  is  being  made  to  prevent  sickness 
and  suffering.  Where  conditions  begin  to  make  for  disease,  those 
conditions  are  changed  as  soon  as  possible.  At  the  best,  too 
many  people  have  to  pay  the  penalty. 

In  this  great  industrial  world  of  ours,  with  its  rush  and  noise 
and  dangers,  many  lives  are  lost  each  year.  Do  you  know  of 
any  laws  which  have  been  made  to  prevent  accidents?  Any 
other  provisions  which  have  been  made?  Why  are  people  not 
allowed  to  smoke  in  subways?  Why  is  there  a  certain  speed 
limit  for  automobile  drivers  ?  Can  you  think  of  any  other  laws 
which  have  been  made  for  your  protection? 

4.  protection  against  disease 

City  life  involves  many  more  dangers  than  does  country  life. 
In  what  ways?  What  proof  that  the  city  recognizes  this?  Sev- 
eral of  the  chapters  in  "  Town  and  City  "  bear  directly  upon 
the  subject  of  health  protection.  Be  sure  to  read  Chapter  XVII 
which  tells  what  the  Japanese  have  taught  us  in  this  regard.  Is 
there  anything  in  your  history  work  which  bears  this  out? 

How  is  Pasteur's  work,  described  in  Chapter  XXII,  of  interest 
to  us  ?  Tell  of  his  early  experiments  and  what  they  have  meant 
to  us.  Read  Chapter  XXIII  on  Vaccination.  How  does  this 
concern  us?  Why  does  the  school  make  this  a  matter  of  con- 
cern?    Is  it  a  personal  or  a  civic  matter? 

Why  should  each  young  citizen  know  of  the  fight  against 
tuberculosis?  Is  this  a  personal  matter?  If  you  have  not  tuber- 
culosis, are  you  in  any  way  responsible  for  those  about  you? 
Since  you  are  a  young  citizen,  you  are  a  young  soldier  in  this 
battle.  The  triple  motto  on  page  204,  "  Town  and  City,"  gives 
the  situation  a  hopeful  aspect : 

"  Tuberculosis  is  preventable :    we  will  prevent  it. 
Tuberculosis  spreads :  we  will  check  it. 
Tuberculosis  can  be  cured :  we  will  cure  it." 

Knowing  these  things  we  dare  not  shift  the  responsibility. 
Tell  the  measures  necessary  to  carry  out  each  part  of  this  triple 
motto. 
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In  Chapter  XXVI  is  discussed  "  City  Health  and  Alcohol." 
Read  the  chapter  carefully  and  see  what  relationship  you  can 
find  there  to  your  civics  work.  What  arguments  made  against 
the  use  of  alcohol  and  tobacco?  Are  the  arguments  strong? 
Why  ?  Can  you  add  any  to  those  given  ?  Why  are  these  condi- 
tions of  importance  to  the  individual?     To  the  city  and  state? 

V.  National  Protection   {March) 

You  have  seen  how  your  school  and  city  and  state  are  work- 
ing together  to  protect  you  against  harm  and  suffering.  Do 
you  know  of  any  of  these  movements  in  which  the  National 
government  is  concerned?  From  your  study  of  civics  can  you 
name  any  of  the  departments  which  are  concerned  in  any  way 
with  this  health  question?  Look  into  the  subjects  of  Pure 
Foods,  Immigration,  Epidemics,  Prevention  of  Tuberculosis, 
the'  Temperance  Problem,  Public  Health,  and  see  if  you  can 
find  where  they  come  under  national  control. 

These  great  movements  give  proof  of  the  interest  which  is 
being  taken  in  giving  to  the  citizens  of  the  home,  school,  state 
and  nation,  the  very  best  possible  chances  for  keeping  well. 
There  must  be  a  purpose  in  this.  Do  you  suppose  there  could 
be  this  deep  interest  in  your  merely  feeling  well  if  it  were  not 
known  that  this  would  surely  show  itself  in  action,  in  the  doing 
of  helpful  things,  in  your  being  able  to  live  your  life  in  the 
best  and  happiest  way?  We  could  have  little  confidence  in  a 
person  who  declared  he  felt  joyously  well  and  then  moped 
around  depending  upon  others  to  care  for  him.  You  may  say 
we  have  a  price  to  pay  for  being  well,  and  so  we  have,  but  think 
what  a  joy  and  comfort  and  satisfaction  to  pay  the  price  of  being 
able  to  do  well  the  things  which  we  most  desire  to  do.  If  wealth 
be  our  aim,  can  you  not  see  health  is  the  means  to  its  attain- 
ment ?  If  pleasure  be  the  thing  desired,  do  you  not  see  we  must 
again  depend  upon  health?  Can  you  think  of  anything  which 
you  most  desire  which  is  not  realized  through  health? 

VI.  What  Keeps  People  From  Being  Well?    (April) 

1.  accidents 
Name  some  accidents  which  cannot  be  prevented.   Name  some 
which  might  be  prevented  with  intelligent  care.     What   proof 
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that  many  accidents  are  being  prevented?  What  is  your  school 
doing  along  this  line?  What  are  the  city  and  state  doing  to 
prevent  railroad  accidents?  Street  car  accidents?  Automobile 
accidents?  Accidents  by  fire?  ("Good  Citizenship,"  Chapters 
I-VI;  "Town  and  City,"  Chapter  IX.)  Bad  buildings?  Acci- 
dents by  drowning? 

2.   DISEASE  GERMS 

What  are  disease  germs?  (Ritchie's  "Primer  of  Sanitation," 
Chapter  III.)  Where  do  they  come  from?  How  do  they  enter 
the  body?  Rules  for  the  prevention  of  germ  diseases.  How 
germs  cause  sickness.  (Ritchie's  "  Primer  of  Sanitation," 
Chapter  IV.)  The  discovery  of  disease  microbes.  (Jewett's 
"  Town  and  City,"  Chapter  XXI.)  Microbes  and  keeping  clean. 
(Jewett's  "  Good  Health,"  Chapter  VIII.)  What  does  this  teach 
as  to  the  prevention  of  disease? 

3.  UN  HEALTHFUL  WORK  AND  SURROUNDINGS.       (Mclsaac's 

"  Elements  of  Hygiene,"  Chap.  X.) 
Why  is  it  unhealthful  to  work  in  dark,  damp,  dusty  rooms? 
Where  air  is  hot  or  full  of  particles  of  metal  or  cotton?  Name 
some  of  the  most  unhealthful  employments.  Why  is  mining 
especially  dangerous  to  the  health  ?  What  can  you  say  of  work- 
men in  subway  trains  ?  In  factories  ?  In  steel  and  glass  works  ? 
What  provisions  are  now  made  for  the  protection  of  factory 
workers?  What  do  you  know  of  the  Child  Labor  Laws?  (See 
reference  books.)  Do  such  laws  in  any  way  concern  you?  In 
any  way  related  to  your  civics  work? 

4.  bad  habits.     (Ritchie's  "  Primer  of  Hygiene.") 

Is  it  not  strange  that  while  bad  habits  are  such  a  direct  cause 
of  ill  health  and  unhappiness,  they  are  the  ones  most  possible 
for  people  to  avoid.  It  is  believed  that  many  people  injure  their 
health  and  lives  through  bad  habits,  because  they  are  ignorant 
of  what  the  results  will  be.  Then  again  people  selfishly  persist 
because  certain  of  these  harmful  habits  bring  them  momentary 
pleasure.  They  do  not  look  ahead  to  the  time  when  others  will 
have  to  suffer  for  their  selfishness. 
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There  are  many  things  which  we  do  to  injure  our  health  which 
have  become  so  much  a  part  of  us  that  we  forget  they  are 
habits  which  should  be  broken.  Is  eating  too  rapidly  a  habit? 
Do  you  know  of  people  who  have  the  habit  of  going  to  bed  late? 
They  say  they  cannot  sleep  if  they  go  to  bed  early.  (Jewett's 
"  Good  Health,"  Chap.  XII,  XIII.)  Why  are  tea  and  coffee  not 
healthful  drinks  especially  for  children? 

What  is  the  strongest  argument  you  have  ever  heard  against 
the  use  of  alcohol  and  tobacco?  Read  Ritchie,  "Primer  of 
Hygiene,"  Chap.  XXII,  XXIII;  Ritchie,  "Primer  of  Sanita- 
tion," pp.  15  and  58;  Jewett,  "Good  Health,"  Chapters  III, 
XXVI,  XXVII;  Jewett,  "Town  and  City,"  Chapters  IV, 
XVIII,  and  tell  which  you  think  is  the  strongest .  argument 
against  the  use  of  alcohol  and  tobacco.     Give  reasons. 

VII.  Some  Personal  and  Civic  Problems   (May) 

In  order  to  reach  the  ideals  which  we  have  been  discussing, 
a  certain  amount  of  personal  efficiency  and  power  must  be 
reached.  You  say  you  want  to  be  good  citizens  and  accomplish 
great  things.  This  is  a  worthy  ambition,  but  you  want  to  do 
more  than  wish  for  these  things.  You  want  to  be  able  to  bring 
them  about.  Each  citizen  controls  to  some  extent  a  beautiful 
machine,  which  if  properly  cared  for  will  run  along  smoothly 
and  help  him  accomplish  almost  anything  he  wishes  to  do. 
This  wonderful  machine  is  the  human  body.  It  has  been  given 
us  to  use  and  care  for.  If  we  give  it  the  proper  care,  we  need 
fear  little  for  results. 

Compare  the  body  to  an  automobile,  giving  as  many  points  of 
likeness  and  difference  as  you  can.  How  does  the  living  ma- 
chine get  its  power?  In  how  far  is  it  an  independent  machine? 
In  order  to  keep  this  machine  running  well  what  are  some  of 
the  things  necessary? 

I.    FOOD 

How  may  one  know  how  to  select  his  food?  Is  this  an  im- 
portant question  now  that  you  so  largely  decide  upon  what  you 
shall  eat?  What  relation  here  to  the  subject  of  food  values, 
cost,  etc.  ?    How  have  the  Pure  Food  Laws  been  a  benefit  to  us  ? 
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2.  WATER 

(a)  The  value  of  water  to  the  system,  (b)  How 
we  get  the  water  we  drink.  ("  Municipal  Government  of  the 
City  of  New  York,"  Chap.  XL)  (c)  What  pure  water  costs. 
("Town  and  City/'  Chapters  XII-XVI.)  (d)  How  is  your 
work  in  civics  related  to  this  pure  water  problem?  Why  does 
the  city  make  this  a  matter  of  such  concern? 

3.  AIR 

(a)  Breathing  good  air.  ("  Good  Health/'  Chap. 
I.)  (b)  Good  air  and  the  things  that  spoil  it.  ("  Good  Health," 
Chap.  II.)  (c)  How  to  get  fresh  air.  ("  Good  Health,"  Chap. 
V.)  (d)  Ventiliation  of  your  building.  ("  Good  Health," 
Chap.  VI.)  (e)  Air  and  health.  (Davison,  "  Health  Lessons," 
Pt.  II,  Chap.  II.)  (f)  The  air  we  breathe.  ("Primer  of 
Hygiene."  Chap.  X.)  (g)  Adenoids  and  enlarged  tonsils. 
("Primer  of  Hygiene,"  Chap.  XII;  "Good  Citizenship,"  pp. 
153-157.)  (h)  Results  of  overcrowding.  ("Town  and  City," 
Chapters  I  and  II.) 

From  the  above  topics,  select  those  which  are  matters  of  per- 
sonal concern.  Those  which  have  to  do  with  the  class,  school, 
neighborhood,  city,  state.  Those  which  seem  to  be  both  personal 
and  civic  in  nature. 

4.  CLOTHING 

(a)  Clothing  and  colds.  ("Health  Lessons," 
Chap.  XIII.)  (b)  Clothing  in  winter — summer.  Changing 
clothing  with  changes  of  seasons,  (c)  Wet  clothing  and  wet 
feet.  Changing  clothing  with  changes  of  weather,  (d)  Care  of 
clothing.  ("Elements  of  Hygiene,"  p.  115.)  (e)  Articles  of 
clothing.  (Knight,  "Hygiene  for  Young  People,"  Chap. 
XXVIII.)  (f)  How  to  dress  properly.  (Brown's  "Good 
Health  for  Boys  and  Girls/'  Chap.  XV.) 

With  proper  food,  water,  air  and  clothing,  with  all  the  con- 
ditions which  each  involves,  the  human  body  should  be  kept  in 
good  running  order.  If  you  have  ever  observed  the  work  of  a 
person  really  interested  in  the  machine  for  which  he  is  caring, 
you  have  noticed  that  he  does  not  stop  with  the  bare  necessities. 
If  he  can  put  an  extra  touch  here,  a  higher  polish  there,  and 
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a  little  measure  of  prevention  another  place,  he  does  so.  He  is 
not  satisfied  with  having  his  machine  in  shape  to  run,  he  wants 
it  to  be  able  to  run  with  the  least  possible  danger  and  expen- 
diture. He  takes  pride  in  making  it  a  thing  of  beauty  as  well 
as  of  speed.  A  close  application  may  here  be  made  to  the  work- 
ing of  the  human  machine.  You  may  be  able  to  get  through 
your  grade  even  if  you  do  not  give  to  yourselves  the  little  per- 
sonal polishes  which  make  you  appear  well  cared  for.  You  may 
pass  your  final  examinations  with  credit  even  if  you  neglect 
your  hair,  and  nails  and  teeth.  If  you  keep  up  with  your  class, 
has  anyone  a  right  to  insist  upon  your  caring  for  yourself  per- 
sonally? Any  relationship  between  personal  habits  and  citizen- 
ship? How  can  the  matter  of  the  care  and  condition  of  your 
hands  be  one  in  which  other  people  are  concerned?  Why  does 
it  pay  to  take  the  best  possible  care  of  one's  self?  What  does 
it  cost  to  be  a  happy,  healthful,  helpful  citizen? 
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SCALE  FOR  THE  MEASUREMENT  OF  QUALITY 
IN  ENGLISH  COMPOSITION  BY  YOUNG  PEOPLE 

Section  i.     Introduction 

Every  attempt  to  measure  the  efficiency  of  instruction  in  a 
school  system  or  to  evaluate  different  methods  of  educational 
procedure  serves  to  emphasize  the  importance  of  standards. 
Proper  standards  would  make  it  possible  to  compare  with  cer- 
tainty the  work  done  in  one  school  or  system  of  schools  with 
that  done  elsewhere.  They  would  make  it  more  difficult  for 
mere  opinion  to  control  so  much  of  our  school-room  practice. 
After  examining  the  arithmetical  abilities  of  many  pupils  in  dif- 
ferent representative  school  systems,  Dr.  C.  W.  Stone  ('08) 
says :  "  Probably  the  truest  single  expression  of  the  findings  of 
this  study  is  summed  up  in  the  word  diversity.  .  .  .  Free- 
dom and  initiative  are  here  seen  to  have  led  educational  prac- 
tice in  widely  varying  paths.  Certain  paths  are  those  of  legiti- 
mate differentiation,  but  others  are  waste.  .  .  .  The  great- 
est need  shown  by  this  research  is  standard  of  achievement. 
That  the  great  variability  herein  shown  would  exist  if  school 
authorities  possessed  adequate  means  of  measuring  products  is 
inconceivable,      .      .      .     ."*■ 

Standards  are  greatly  needed  in  order  that  we  may  define 
educational  requirements.    Results  that  are  accepted  in  one  col- 

1  Arithmetical  Abilities  and  Some  Factors  Determining  Them,  Colum- 
bia University  Contributions  to  Education,  Teachers  College  Series,  No. 
19. 
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lege  or  school  as  worthy  of  a  mark  of  "  good,"  "  seventy-five," 
or  any  other  of  the  common  conventional  ratings,  may  or  may 
not  receive  the  same  credit  in  another  educational  system.  Such 
differences  in  the  acceptance  of  results  are  seldom  warranted 
by  the  variations  in  the  statements  of  requirements  issued  by  the 
institutions  concerned.  Indeed,  as  wide  divergence  in  the  ac- 
ceptance of  results  often  exists  between  schools  of  the  same 
system,  and  not  infrequently  it  is  found  between  different  de- 
partments in  the  same  institution. 

If  there  were  standards  or  scales  for  the  measurements  of 
results  in  the  various  school  subjects  that  would  approximate 
the  accuracy  of  the  scales  used  in  measuring  extension,  weight 
and  time,  educational  administrators  and  investigators  would  be 
able  to  measure  and  express  the  efficiency  of  a  school  system  in 
terms  that  would  carry  conviction.  Such  standards  would  also 
make  it  possible  to  define  exactly  the  requirements  of  the  col- 
lege, high  school,  and  civil  service :  and  by  them  school  superin- 
tendents could  define  requirements  for  promotions  from  one 
grade  to  the  next. 

The  more  or  less  satisfactory  standards  or  scales  that  have 
been  established  in  certain  school  subjects  show  that  the  task, 
while  difficult,  is  by  no  means  impossible.  Dr.  J.  M.  Rice 
C97)2  tested  the  spelling  ability  of  some  3,000  public  school 
pupils  in  21  different  school  systems.  His  purpose  was  to  com- 
pare the  conditions  existing  in  the  various  schools  and  to  de- 
termine which  influenced  the  spelling  ability  of  the  pupils.  In 
order  to  do  this  he  developed  a  series  of  tests  which  were  given 
in  each  of  the  schools  under  as  nearly  the  same  conditions  as 
possible.  When  the  returns  from  these  tests  were  scored,  the 
tabulated  results  furnished  a  standard  with  which  any  teacher 
might  compare  the  work  of  a  class  in  spelling. 

Dr.  O.  P.  Cornman  ('02) 3  made  a  more  intensive  study  of  the 
same  character  in  several  of  the  Philadelphia  schools.  He  used 
some  of  the  Rice  tests  and  also  developed  others.      The  tests 

2  The  Futility  of  the  Spelling  Grind,  The  Forum,  Vol.  22,  pp.  163-172 
and   409-4 1 9. 

3  Spelling  in  the  Elementary  School ;  An  Experimental  and  Statistical 
Investigation. 
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were  uniformly  scored  and  the  results  were  tabulated  in  proper 
form  for  making  comparisons  between  the  various  schools. 

Dr.  Rice  ('02)4  also  tested  the  arithmetical  abilities  of  about 
6,000  school  children  in  17  schools  in  7  cities.  The  methods 
employed  in  this  research  were  similar  to  those  employed  in  the 
spelling  investigation. 

Dr.  Stone  ('08)5  tested  the  arithmetical  abilities  in  funda- 
mentals and  reasoning  of  some  6,000  school  children  in  the  6A 
(high  6th)  grade  in  26  representative  public  school  systems. 
Two  of  the  problems  on  which  this  study  has  specific  bearing 
are:  "(1)  What  is  the  nature  of  the  product  of  the  first  six 
years  of  arithmetic  work?  (2)  What  is  the  relation  between 
distinctive  procedures  in  arithmetic  work  and  the  resulting 
abilities?"  A  carefully  differentiated  test  in  the  fundamentals 
was  used  and  a  separate  test  was  given  for  reasoning  abilities. 
As  was  done  in  all  the  other  investigations,  the  results  were 
uniformly  scored,  only  in  this  case  greater  effort  was  made  to 
evaluate  the  different  problems.  The  results  are  to  be  found 
in  tabular  form.  Dr.  Stone  says  of  his  work,  "  It  is  believed 
that  the  present  study  will  help  to  standardize  the  work  in 
arithmetic  in  the  first  six  grades.  Anyone  who  wishes  may 
know  how  his  system  or  school  compares  with  the  representative 
systems  of  the  country."  The  author  gives  explicit  directions 
for  the  use  of  the  tests,  the  method  of  scoring  the  results,  and 
the  use  of  the  tables  in  comparing  results.  Subsequently  these 
tests  have  been  tried  in  a  number  of  places,  and  the  results 
have  served  to  indicate  the  relative  efficiency  of  the  different 
schools. 

The  whole  process  of  developing  such  standards  is  well  shown 
in  the  work  which  Mr.  S.  A.  Courtis  ('n)6  is  conducting.  He 
has  developed  an  improved  set  of  arithmetic  tests  by  which  it  is 


*  Educational  Research:  A  Test  in  Arithmetic.  The  Forum,  Vol.  34, 
pp.  281-297.  Causes  of  Success  and  Failure  in  Arithmetic.  The  Forum, 
Vol.  34,  PP-  437-452.  _ 

5  Arithmetical  Abilities  and  Some  Factors  Determining  Them.  Columbia 
University  Contributions  to  Education,  Teachers   College  Series,  No.  19. 

6  Measurements  of  Growth  and  Efficiency  in  Arithmetic,  Elementary 
School  Teacher,  Vol.  10,  pp.  58-74  and  177-199.  Elementary  School 
Teacher,  Vol.  12,  pp.  127-137.  Journal  Educational  Psychology,  Vol.  2. 
p.  272.  The  Courtis  Standard  Tests  in  Arithmetic,  with  Manual  of 
Instructions  for  giving  and  scoring. 
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claimed  any  grade  in  the  school  may  be  tested.  These  have  been 
given  to  many  thousands  of  children  under  uniform  conditions. 
The  results,  when  properly  tabulated,  will  form  a  scale  by  which 
it  will  be  possible  to  measure  the  achievement  of  any  class  or 
pupil. 

The  feature  of  the  studies  which  makes  their  consideration 
relevant  to  this  study  is  not  the  conclusions  reached  but  the 
fact  that  in  each  case  tests  were  given  to  a  sufficient  number  of 
pupils  to  enable  the  authors  to  establish  a  standard  or  scale  with 
which  they  were  able  to  measure  the  relative  efficiency  of  the 
various  systems. 

Dr.  E.  L.  Thorndike  ('10) '  has  published  a  scale  for  the 
measurement  of  quality  in  the  handwriting  of  children  and  also 
one  for  the  handwriting  of  women.  The  derivation  of  these 
scales  involved  a  somewhat  different  procedure  from  that  em- 
ployed for  the  scales  in  spelling  and  arithmetic.  Many  sam- 
ples both  of  children's  handwriting  and  of  adults'  were  secured 
and  these  were  judged  separately  by  many  competent  indi- 
viduals. From  the  scores  thus  obtained  the  relative  values  of 
the  samples  were  determined  and  the  scales  formed.  The 
scales  in  this  case  consist  of  a  series  of  samples  of  hand- 
writing with  which  the  samples  that  are  to  be  measured  are 
compared.  In  many  particulars  the  methods  employed  in  de- 
riving these  scales  in  handwriting  are  the  same  as  those  used  in 
the  present  study,  and  frequent  reference  will  be  made  to  Dr. 
Thorndike's  study  in  the  descriptions  which  follow. 

7  Handwriting,  Teachers  College  Record,  Vol.  11,  No.  2. 
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Section  2.     The  Scale 

This  scale  for  the  measurement  of  quality  in  English  compo- 
sition by  young  people  has  been  derived  by  methods  that  are 
described  in  the  following  pages. 

Sample  §80.     Value  o.     Artificial  sample. 

Letter. 
Dear  Sir:  I  write  to  say  that  it  aint  a  square  deal  Schools 
is  I  say  they  is  I  went  to  a  school,  red  and  gree  green  and 
brown  aint  it  hito  bit  I  say  he  don't  know  his  business  not  to- 
day nor  yeaterday  and  you  know  it  and  I  want  Jennie  to  get 
me  out. 

Sample  595.     Value  183.     Artificial  sample. 

My  Favorite  Book, 
the  book  I  refer  to  read  is  Ichabod  Crane,  it  is  an  grate  book 
and  I  like  to  rede  it.  Ichabod  Crame  was  a  man  and  a  man 
wrote  a  book  and  it  is  called  Ichabod  Crane  i  like  it  because  the 
man  called  it  ichabod  crane  when  I  read  it  for  it  is  such  a  great 
book. 

Sample  618.     Value  260.     Artificial  sample. 

The  Advantage  of  Tyranny. 
Advantage  evils  are  things  of  tyranny  and  there  are  many  ad- 
vantage evils.  One  thing  is  that  when  they  opress  the  people 
they  suffer  awful  I  think  it  is  a  terrible  thing  when  they  say 
that  you  can  be  hanged  down  or  trodden  down  without  mercy 
and  the  tyranny  does  what  they  want  there  was  tyrans  in  the 
revolutionary  war  and  so  they  throwed  off  the  yok. 

Sample  p_/.     Value  369.     Written  by  a  boy  in  the  second  year 
of  the  high  school,  aged  14  years. 

Sulla  as  a  Tyrant. 

When  Sulla  came  back  from  his  conquest  Marius  had  put 
himself  consul  so  sulla  with  the  army  he  had  with  him  in  his 
conquest  siezed  the  government  from  Marius  and  put  himself  in 
consul  and  had  a  list  of  his  enemys  printy  and  the  men  whoes 
names  were  on  this  list  we  beheaded. 
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Sample  519.     Value  474.     Written  by  a  girl  in  the  third  year 
of  the  high  school,  aged  17  years. 

De  Quincy. 

First:  De  Ouincys  mother  was  a  beautiful  women  and 
through  her  De  Quincy  inhereted  much  of  his  genius. 

His  running  away  from  school  enfluenced  him  much  as  he 
roamed  through  the  woods,  valleys  and  his  mind  became  very 
meditative. 

The  greatest  enfluence  of  De  Quincy's  life  was  the  opium 
habit.  If  it  was  not  for  this  habit  it  is  doubtful  whether  we 
would  now  be  reading  his  writings. 

His  companions  during  his  college  course  and  even  before 
that  time  were  great  enfluences.  The  surroundings  of  De 
Quincy  were  enfluences.  Not  only  De  Quincy's  habit  of  opium 
but  other  habits  which  were  peculiar  to  his  life. 

His  marriage  to  the  woman  which  he  did  not  especially  care 
for. 

The  many  well  educated  and  noteworthy  friends  of  De 
Quincy. 


Sample  534.    Value  585.     Written  by  a  boy  in  the  fourth  year 
of  the  high  school,  aged  16  years. 

Fluellen. 

The  passages  given  show  the  following  characteristic  of 
Fluellen :  his  inclination  to  brag,  his  professed  knowledge  of 
History,  his  complaining  character,  his  great  patriotism,  pride 
of  his  leader,  admired  honesty,  revengeful,  love  of  fun  and 
punishment  of  those  who  deserve  it. 


Sample  196.     Value  675.     Written  by  a  girl  in  the  first  year 
of  the  high  school,  aged  18  years. 

Ichabod  Crane. 

Ichabod  Crane  was  a  schoolmaster  in  a  place  called  Sleepy 
Hollow.  He  was  tall  and  slim  with  broad  shoulders,  long  arms 
that  dangled  far  below  his  coat  sleeves.  His  feet  looked  as  if 
they  might  easily  have  been  used  for  shovels.  His  nose  was 
long  and  his  entire  frame  was  most  loosely  hung  to-gether. 
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Sample  221.    Value  772.    Written  by  a  boy  in  the  third  year  of 
the  high  school,  aged  16  years. 

Going  Down  with  Victory. 

As  we  road  down  Lombard  Street,  we  saw  flags  waving  from 
nearly  every  window.  I  surely  felt  proud  that  day  to  be  the 
driver  of  the  gaily  decorated  coach.  Again  and  again  we  were 
cheered  as  we  drove  slowly  to  the  postmasters,  to  await  the 
coming  of  his  majestie's  mail.  There  wasn't  one  of  the  gaily 
bedecked  coaches  that  could  have  compared  with  ours,  in  my 
estimation.  So  with  waving  flags  and  fluttering  hearts  we 
waited  for  the  coming  of  the  mail  and  the  expected  tidings  of 
victory. 

When  at  last  it  did  arrive  the  postmaster  began  to  quickly 
sort  the  bundles,  we  waited  anxiously.  Immediately  upon  re- 
ceiving our  bundles,  I  lashed  the  horses  and  they  responded  with 
a  jump.  Out  into  the  country  we  drove  at  reckless  speed — 
everywhere  spreading  like  wildfire  the  news,  "Victory!"  The  ex- 
ileration  that  we  all  felt  was  shared  with  the  horses.  Up  and  down 
grade  and  over  bridges,  we  drove  at  breakneck  speed  and 
spreading  the  news  at  every  hamlet  with  that  one  cry  "  Vic- 
tory !  "  When  at  last  we  were  back  home  again,  it  was  with 
the  hope  that  we  should  have  another  ride  some  day  with  "  Vic- 
tory." 


Sample  571.     Value  838.     Written  by  a  boy  in  the  Freshman 

class  in  college. 

Venus  of  Melos. 

In  looking  at  this  statue  we  think,  not  of  wisdom,  or  power, 
or  force,  but  just  of  beauty.  She  stands  resting  the  weight 
of  her  body  on  one  foot,  and  advancing  the  other  (left)  with 
knee  bent.  The  posture  causes  the  figure  to  sway  slightly  to 
one  side,  describing  a  fine  curved  line.  The  lower  limbs  are 
draped  but  the  upper  part  of  the  body  is  uncovered.  (The  un- 
fortunate loss  of  the  statue's  arms  prevents  a  positive  knowl- 
edge of  its  original  attitude.)  The  eyes  are  partly  closed,  hav- 
ing something  of  a  dreamy  langour.  The  nose  is  perfectly  cut, 
the  mouth  and  chin  are  moulded  in  adorable  curves.  Yet  to  say 
that  every  feature  is  of  faultless  perfection  is  but  cold  praise. 
No  analysis  can  convey  the  sense  of  her  peerless  beauty. 
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Sample  777.     Value  937.     Written  by  a  boy  in  the  Freshman 

class  in  college. 

A  Foreigner's  Tribute  to  Joan  of  Arc. 

Joan  of  Arc,  worn  out  by  the  suffering  that  was  thrust  upon 
her,  nevertheless  appeared  with  a  brave  mien  before  the  Bishop 
of  Beauvais.  She  knew,  had  always  known  that  she  must  die 
when  her  mission  was  fulfilled  and  death  held  no  terrors  for 
her.  To  all  the  bishop's  questions  she  answered  firmly  and  with- 
out hesitation.  The  bishop  failed  to  confuse  her  and  at  last 
condemned  her  to  death  for  heresy,  bidding  her  recant  if  she 
would  live.  She  refused  and  was  lead  to  prison,  from  there  to 
death. 

While  the  flames  were  writhing  around  her  she  bade  the  old 
bishop  who  stood  by  her  to  move  away  or  he  would  be  injured. 
Her  last  thought  was  of  others  and  De  Quincy  says,  that  recant 
was  no  more  in  her  mind  than  on  her  lips.  She  died  as  she 
lived,  with  a  prayer  on  her  lips  and  listening  to  the  voices  that 
had  whispered  to  her  so  often. 

The  heroism  of  Joan  of  Arc  was  wonderful.  We  do  not 
know  what  form  her  great  patriotism  took  or  how  far  it  really 
led  her.  She  spoke  of  hearing  voices  and  of  seeing  visions.  We 
only  know  that  she  resolved  to  save  her  country,  knowing 
though  she  did  so,  it  would  cost  her  her  life.  Yet  she  never 
hesitated.  She  was  uneducated  save  for  the  lessons  taught  her 
by  nature.  Yet  she  led  armies  and  crowned  the  dauphin,  king 
of  France.  She  was  only  a  girl,  yet  she  could  silence  a  great 
bishop  by  words  that  came  from  her  heart  and  from  her  faith. 
She  was  only  a  woman,  yet  she  could  die  as  bravely  as  any 
martyr  who  had  gone  before. 
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Section  3.     What  the  Scale  Measures 

The  scale  is  composed  of  sample  English  compositions,  the 
qualities  of  which  have  been  determined  by  more  than  four 
hundred  competent  judges.  The  values  which  are  assigned  to 
the  various  samples  express  their  quality  in  the  same  sense, 
though  not  as  accurately,  as  millimeters  express  the  lengths  of 
lines.  Just  as  183  mm.  may  be  expressed  by  18.3  cm.  or  1.83 
dm.,  so  the  183  employed  in  this  scale  may  be  considered  as 
183  small  units  of  quality,  or  as  18.3  units  ten  times  as  large, 
or  as  1.83  units  one  hundred  times  as  large.  The  values  here 
employed  should  not  be  confused  with  the  customary  per  cents 
that  are  used  in  rating  English  compositions.  A  difference  of 
two  hundred  in  this  scale  is  equal  to  twice  a  difference  of  one 
hundred  taken  in  any  part  of  the  scale.  Thus  sample  94  with 
a  value  of  369  is  a  little  more  than  twice  as  good  an  English 
composition  as  sample  595  with  a  value  of  183.  Sample  519 
with  a  value  of  474  is  about  one-half  as  good  as  sample  177  with 
a  value  of  937. 

Merit  in  English  writing  is  complex.  Judges  are  influenced 
both  by  form  and  by  content.  Such  factors  of  form  as  spell- 
ing, punctuation,  capitalization,  and  the  like  are  subject  to  defi- 
nite rules.  Form  is,  therefore,  more  easily  measured  than  con- 
tent. When  an  individual  is  in  doubt  concerning  the  relative 
merits  of  two  English  compositions,  the  tendency  is  to  fix  upon 
one  or  more  of  the  obvious  form  elements  and  for  the  time 
being  to  give  them  undue  importance  in  fixing  the  relation  of 
the  samples. 

No  attempt  has  been  made  in  this  study  to  define  merit. 
The  term  as  here  used  means  just  that  quality  whigh  competent 
persons  commonly  consider  as  merit,  and  the  scale  measures 
just  this  quality.  The  accompanying  graphic  representation  of 
the  location  of  the  various  samples  composing  the  scale  will 
serve  to  make  plain  the  meaning  of  the  scale. 

Any  specimen  of  English  composition  may  be  measured  by 
the  scale  by  placing  the  sample  to  be  measured  alongside  the 
samples  constituting  the  scale  and  determining  to  which  it  most 
nearly  corresponds.    The  use  of  the  scale  will  be  clearly  under- 
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stood,  if  the  reader  will  compare  sample  376,  given  below,  with 
the  scale.  There  will  be  no  hesitation  in  pronouncing  sample 
376  better  than  the  lower  end  of  the  scale  until  quality  585 
is  reached.     The  majority  of  persons  will  consider  sample  376 
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Fig.  I.  Graphic  representation  of  the  relative  values  of  the  samples  com- 
posing the  scale.  The  numbers  above  the  line  represent  the  various 
unit  points  in  the  scale.  The  numbers  below  the  line  represent  sample 
compositions  and  show  their  relative  positions  on  the  scale.  Thus, 
sample  580  is  at  the  zero  point,  sample  595  is  between  the  values 
of    100   and    200,    etc. 


worth  about  772  or  the  equal  of  sample  221.  In  an  actual  test 
with  seventy-three  individuals,  seventeen  considered  sample  376 
inferior  to  sample  534,  sixteen  thought  it  inferior  to  sample  196, 
and  twenty-one  thought  sample  376  was  better  than  sample  571 ; 
but  there  was  almost  perfect  agreement  that  sample  376  was 
nearly  if  not  quite  equal  to  sample  221.  If  the  reader  thinks 
sample  376  is  better  than  sample  221  but  not  as  good  as  sample 
571,  he  may  place  the  value  between  772  and  838.  By  this 
method  the  value  of  any  sample  may  be  expressed  as  accurately 
as  the  individual  cares  to  make  it.  "  The  sample  to  be  measured 
should,  for  convenience,  be  examined  with  the  entire  scale  in 
view.  If  the  scale's  samples  are  arranged  in  order  on  a  table  or 
against  a  wall,  the  examined  sample  is  easily  compared  with  them. 
The  measurer  then  decides  what  quality  of  the  scale  the  sample 
possesses  and  records  the  measure.  .  .  .  The  measure  may 
be  made  more  and  more  accurate  by  having  other  judges  also 
measure,  each  always  in  ignorance  of  the  ratings  given  by  the 
others.  In  default  of  other  judges,  the  measure  may  be  made 
more  accurate  by  rating  the  sample  two  or  more  times,  each 
time  in  ignorance  of  the  ratings  previously  given.  An  individual 
may  be  measured  more  accurately  by  using  several  samples  of 
his  compositions,  each  being  rated  in  ignorance  of  the  ratings 
given  to  the  other  samples."8 


Handwriting,    p.   8. 
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Sample  j/d.     The  Military  Career  of  Alexander  the  Great. 

Alexander  the  Great  one  of  the  greatest  generals  of  the 
world  began  his  military  career  at  the  age  of  twenty.  It  was 
then  at  his  father's  death  that  he  crushed  all  rebellion  both  in 
Macedonia  and  Greece.  Then  he  started  on  his  famous  march. 
Crossing  the  Hellespont  he  defeated  the  Persians  at  the  river 
Granicus  from  thence  he  followed  the  coast  of  Asia  Minor. 
However  he  turned  aside  from  his  course  and  going  up  into 
Phrygium  he  cut  the  Gordian  knot.  Next  he  defeated  a  large 
Persian  army  at  Issus,  captured  Tyre  after  a  long  siege  and 
much  labor.  He  now  went  into  Egypt,  founded  Alexandria, 
and  returned  to  Persia.  At  Arbela  the  Persian  army  was  an- 
nihilated and  Darius  fled.  Alexander  next  conquered  Babylon 
and  Persepolis  and  then  having  wandered  thru  eastern  Persia 
he  crossed  the  Hindu  Hush  Mountains  and  entered  India.  Al- 
though victorious  Alexander's  army  was  weary  of  such  hard 
travelling  and  refused  to  go  farther.  So  the  great  general  was 
forced  to  lead  them  back  to  Babylon  and  his  military  career  was 
finished. 
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Section  4.     The  Location  of  the  Zero  Point  in  English 

Composition9 

The  location  of  the  zero  point  for  merit  in  English  composi- 
tion by  young  people  is  of  importance  in  order  to  allow  the 
"times  as  much  merit"  judgment.  Measures  of  fatigue,  prac- 
tice, or  change  of  any  sort  will  be  greatly  facilitated  if  we  can 
so  arrange  the  scale  that  8,  10,  and  12  on  it  mean  twice  as  far 
from  just  not  any  of  the  thing  in  question  as  4,  5,  and  6; 
that  240  means  twice  as  much  of  the  thing  as  120,  three  times 
as  much  as  80,  five  times  as  much  as  48.  Hitherto  no  one  could 
say  with  any  assurance  whether  sample  571  was  two,  ten  or  a 
hundred  times  as  "  good  "  as  618. 

It  has  been  located  approximately  as  sample  580  on  the  basis 
of  the  judgments  of  (1)  nine  men  of  special  literary  ability,  five 
of  them  professors  of  English,  of  whom  four  are  also  authors 
of  standard  text-books  on  English  composition,  and  four 
men  of  marked  general  intellect  and  literary  ability,  (2) 
eleven  gifted  teachers  familiar  with  secondary  education,  and 
(3)  eight  psychologists  familiar  with  the  significance  of  scales 
and  zero  points  in  the  case  of  intellectual  abilities  and  products. 

Although  no  one  person  of  these  had  any  deliberate  criterion 
for  the  point  where  positive  merit  just  begins,  and  although 
one's  first  reaction  to  the  request  to  locate  such  a  point  is  to 
regard  it  as  arbitrary,  there  is  much  agreement  among  indi- 
viduals and  almost  perfect  agreement  in  the  case  of  the  averages 
of  the  three  groups. 

These  individuals  located  the  zero  point  in  connection  with 
the  set  of  27  samples10  either  by  placing  it  below  the  worst  of 
these  or  by  stating  which  of  these  they  considered  to  possess  ab- 
solutely no  merit  as  specimens  of  English  composition  by  young 
people. 

Of  the  twenty-eight  judges,  two  regard  zero  merit  as  some- 
thing below  the  least  meritorious  specimens  of  this  list,  and 
five  put  it  higher  than   sample  618,  but   three-fourths   of  the 


*  For  the  experimentation  and  calculation  in  connection  with  the  loca- 
tion of  the  zero  point.  Professor  E.  L.  Thorndike  is  responsible. 
10  For  the  samples  used  in  this  work  see  Section  8. 
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judges  locate  it  as  lower  than  sample  607  or  higher  than  sample 
595.  The  central  tendency  of  the  twenty-eight  puts  it  at  or  just 
barely  below  specimen  580. 

Taking  the  sample  regarded  as  just  barely  of  some  merit  and 
that  regarded  as  the  next  below  it  in  the  case  of  each  judge,  we 
have  the  following  results : 


iloi 

y  607 

4  times 

a 

607 

9      " 

u 

670 

2      " 

it 

58 

3      " 

a 

501 

6      " 

a 

491 

3      " 

Below  580 

5  times 

39 

3      " 

79 

6      " 

"       595 

2      " 

"       603 

2      " 

"       618 

2      " 

Above  618 

9      " 

The  median  opinion  of  these  28  judges  thus  places  the  begin- 
ning of  merit  in  English  writing  by  young  people  at  sample  580. 
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Section  5.     Theory  of  the  Method  Employed  in  Deriving 

the  Scale 

Nearly  five  hundred  individuals  judged  one  or  the  other  of 
the  sets  which  contained  the  samples  used  in  the  scale.  Each 
person  was  asked  to  arrange  the  samples  in  order  of  merit. 
This  amounted  to  a  request  that  each  sample  should  be  com- 
pared with  every  other  sample  in  the  set.  In  scoring  the  results, 
the  poorest  sample  was  numbered  one,  the  next  poorest  two,  and 
so  on ;  thus  in  a  set  of  eighty-three  samples  the  best  was  num- 
bered eighty-three.  The  scale  was  derived  from  these  scores  by 
the  method  of  right  and  wrong  cases.11  The  theory  of  this 
method  as  applied  to  this  study  may  be  stated  as  follows :  Dif- 
ferences that  are  equally  often  noticed  are  equal,  unless  the 
differences  are  either  always  or  never  noticed.12 

Merit  in  English  writing  is  the  resultant  of  a  large  number  of 
independent  factors.  Among  the  individuals  who  judged  the 
samples  used  in  this  study,  several  greatly  undervalued  certain 
samples  because  they  thought  that  the  language  used  was  too 
mature  for  high  school  pupils.  On  the  other  hand,  several  of 
the  artificial  samples  were  greatly  overvalued  because  the  judges 
thought  that  they  detected  childish  modes  of  expression  in 
these.  When  a  large  number  of  individuals  are  required  to 
judge  the  quality  of  any  sample  English  composition,  many  will 
be  nearly  correct,  some  will  be  in  error  because  of  overvaluing  it, 
and  an  equal  number  will  undervalue  it.  Small  errors  of  judg- 
ment will  be  much  more  common  than  large  ones.  The  theory  of 
probability  enables  us  to  construct  a  diagram  that  will  represent 
what  would  result  if  a  large  number  of  persons  were  to  judge 
an  English  composition,  or  what  would  result  if  one  person 
were  to  judge  independently  a  large  number  of  times.     Figure 

11  shows  the  probable  grouping  of  judgments,  when  a  large 
number  of  individuals  are  requested  to  determine  the  value  of 
a  composition.  The  line  XO  diagrammatically  represents  the 
value  of  an  English  composition.  The  bell-shaped  surface, 
ABC,  shows  the  distribution  of  judgments.     The  shape  of  the 

11  Fullerton    and    Cattel,    On   the   Perception   of   Small    Differences,  pp. 

12  f  f. 

a  Handwriting,  p.  5. 
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curve  will  depend  upon  the  accuracy  of  the  judges.  The  better 
the  judges  the  higher  that  part  of  the  curve  above  O  and  the 
shorter  the  base  AC.  The  surface  ABC  represents  diagram- 
matically  a  normal  surface  of  distribution.  The  line  BO  divides 
the  surface  into  two  equal  parts.  PQ  and  MN  are  equally 
distant  from  BO  and  within  the  area  PMNQ,  fifty  per  cent 
of  the  judgments  are  found.13  The  line  OP  or  its  equal  OM 
represents  an  error  of  such  size  that  half  of  the  errors  are  larger 
and  half  are  smaller.  It  is  the  median  error  or  as  it  is  called 
the  median  deviation  (M.  D.)14 


Fig.  II.  A  normal  surface  of  frequency  on  which  is  shown  the  distri- 
bution of  errors  in  judgment  when  a  large  number  of  individuals  are 
required  to  determine  the  value  of  a  sample  English  composition 
whose  value  by  concensus  of  opinion  is  represented  by  the  line  XO. 


In  Fig.  Ill,  the  values  of  two  samples  are  represented,  one 
by  the  line  XO  and  the  other  by  the  line  X'O'.  Such  a  difference 
in  value  is  taken  that  the  line  O'P',  which  represents  this  dif- 
ference, is  equal  to  the  median  deviation.  The  area  P'C'O' 
contains  seventy-five  per  cent  of  the  judgments  of  the  sample 
represented  by  X'O'.  Seventy-five  per  cent,  therefore,  of  the 
judgments  are  correct  and  twenty-five  per  cent  (the  area 
A'P'Q')  are  wrong,  because  they  make  the  sample  represented 
by  XO  better  than  the  sample  represented  by  X'O'.  When 
seventy-five  per  cent  of  the  judges  notice  the  difference  in 
quality  between  two  samples,  the  difference  is  equal  to  the 
median  deviation,  and  the  ratio  between  the  difference  and  the 
median  deviation  in  this  case  is  1/1  or  1.  Throughout  this 
study  this  ratio  is  taken  as  the  unit  of  value.    The  unit  may  be 


"For   a   complete   statement  of  the   relations   that   exist   between   the 

various  parts  of  a  normal  surface  of  distribution,  see  Thorndike,  Mental 
and  Social  Measurements,  p.  59. 

14  The  name  '  probable  error '  is  applied  to  this  value. 


i6 


Teachers  College  Record 


[346 


defined  as  that  difference  in  quality  which  exactly  seventy-five 
per  cent  of  the  judges  observe. 

In  Figs.  IV  and  V  the  arrangement  of  the  curves  is  such  as 
to  show  the  relation  that  exists  between  the  difference  and  the 
median  deviation  when  various  percentages  of  the  judges  notice 
the  difference.    Curves  No.  1  and  No.  2  show  this  relation  when 


Fig.  III.  Two  surfaces  of  frequencies  so  placed  as  to  show  the  difference 
in  value  of  two  samples  of  English  compositions  when  seventy-five 
per  cent  of  the  judges  consider  one  better  than  the  other. 


fifty  per  cent  of  the  judges  believe  that  sample  represented  by 
curve  No.  2  is  better  than  sample  represented  by  curve  No.  1. 
In  this  case  BO  extended  passes  through  point  O'  and  there 
is  no  difference  in  the  quality  of  these  samples.  Curve  No.  3 
is  so  placed  that  fifty-five  per  cent  of  the  judges  consider  sample 
represented  by  curve  No.  3  better  than  sample  represented  by 
curve  No.  I.  The  difference  is  represented  by  the  line  Y'O". 
By  actual  measurement  Y'O"  is  rA  of  P"0".  Curve  No.  4 
shows  sixty  per  cent  "  better "  judgments.  The  difference 
Y'"0'"  is  ^  of  the  median  deviation  (P'"0'").  In  curve  No. 
5  the  percentage  of  "  better  "  judgments  is  sixty-five  and  the 
difference  is  fVV  of  the  median  deviation.  The  following  table 
shows  the  curve  compared  with  curve  No.  1,  the  percentage  of 
better  judgments  represented  by  the  curve,  and  the  ratio  between 
the  difference  in  value  and  the  median  deviation  (_B-).  Median 
deviation  is  defined  on  page  15. 
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TABLE  I 


The  Ratios  Between  the  Differences  in  Value  and  the  Median  Devia- 
tion Corresponding  to  Certain   Percentages  of  "Better" 
Judgments  as  Shown  by  the  Curves  in  Figs.  Ill,  IV  and  V 


Percentage 

Difference  divided  by 

Curve  compared 

of  "better" 

the  median  deviation 

with  curve  No.  1 

judgments 

(D/M.  D.) 

Fig.   IV 

No.     2 

50 

0 

tt 

No.     3 

55 

.19 

te 

No.     4 

60 

.38 

u 

No.     5 

65 

.57 

it 

No.     6 

70 

.78 

Fig.  Ill 

No.     2 

75 

1.00 

Fig.     V 

No.     7 

80 

1.25 

u 

No.     8 

85 

1.53 

it 

No.     9 

90 

1.89 

It 

No.  10 

95 

2.43 

11 

No.  11 

100 

? 

A  table  giving  the  differences  for  all  percentages  from  fifty 
to  ninety-nine  is  found  on  page  16  of  "  On  the  Perception  of 
Small  Differences."  This  table  is  also  found  on  page  164  of 
"  Mental  and  Social  Measurements."  In  selecting  the  samples 
that  should  be  used  in  the  scale,  it  was  more  convenient  to  begin 
with  the  poorer  samples,  so  the  table  was  transmuted  to  give 
the  differences  for  percentages  from  1  to  50,  and  the  differences 
for  tenths  of  a  per  cent  were  interpolated.  The  results  are 
found  in  Table  II. 

Any  standard  or  scale  should  be  based  on  an  unit  such  that 
equal  units  may  be  derived  independently  of  the  scale.  The 
unit  in  this  scale  has  been  defined  as  that  difference  which 
seventy-five  per  cent  of  the  judges  are  able  to  distinguish.  All 
that  is  required  to  derive  this  unit  is  a  set  of  samples  that  vary 
from  each  other  by  small  degrees  in  quality.  When  two  sam- 
ples are  found  such  that  seventy-^ve  per  cent  of  the  judges 
agree  in  calling  one  better  than  th  other,  the  difference  is  just 
the  difference  used  as  the  unit  in  this  scale. 
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No.  1. 


No.  2. 


No.  3. 


No.  4. 


No.  5. 


No.  6. 


0*     FT 

Fig.  IV.  Various  frequency  curves  so  placed  in  relation  to  curve  number 
one  as  to  show  the  difference  in  value  between  two  samples  when 
the  percentage  of  "better"  judgments  is  either  50,  55,  60,  65,  or  70 
respectively. 
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No.  l. 


No.  7. 


No.  8. 


No.  9. 


No.  10. 


No.ll. 


Fig.  V.  Various  frequency  curves  so  placed  in  relation  to  curve  number 
one  as  to  show  the  difference  in  value  between  two  samples  when 
the  percentage  of  "  better  "  judgment  is  either  80,  85,  90,  95,  or  100 
respectively. 
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TABLE  II 

Table  for  Determining  the  Median  Deviation  from  the  Percentage 
of  Wrong  Cases  and  the  Amount  of  Difference 

The  table  reads  as  follows :  When  1  per  cent  of  the  judges  regard 
sample  A  worse  than  sample  B,  the  difference,  A-B,  is  3.45  of  the  median 
deviation.  When  1.1  per  cent  of  the  judges  regard  sample  A  worse 
than  sample  B,  the  difference,  A-B,  is  3.41  of  the  median  deviation.  When 
1.2  per  cent  of  the  judges  regard  sample  A  worse  than  sample  B,  the 
difference,   A-B,    is  3.37   of  the   median   deviation,   etc. 


o 
S 


— 

9 


1.0 

.1 

.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

2.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

3.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

4.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

5.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


D 


M.  D. 


3.45 
3.41 
3.37 
3.33 
3.29 
3.25 
3.21 
3.17 
3.13 
3.09 
3.05 
3.02 
3.00 
2.97 
2.95 


2. 
2. 
2. 
2. 
2. 


92 
89 
87 
84 
82 
2.79 
2.77 
2.75 
2.73 
2.71 
2.70 
2.68 
2.66 
2.64 
2.62 
2.60 
2.58 
2.57 
2.55 
2.54 
2.52 
2.50 
2.49 
2.47 
2.46 
2.44 
43 
41 
40 
39 
38 
36 
35 


rt  <=  a 
o  9  a 


2.34 
2.32 


6.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

7.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

8.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

9.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 
10.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


D 


M.  D. 


2.31 

2.30 

2.29 

2.27 

2.26 

2.25 

2.24 

2.23 

2.21 

2.20 

2.19 

2.18 

2.17 

2.16 

2.15 

2.14 

2.12 

2.11 

2.10 

2.09 

2.08 

2.07 

2.06 

2.05 

2.04 

2.03 

2.03 

2.02 

2.01 

2.00 

1.99 

1.98 

1.97 

1.96 

1.95 

1.95 

1.94 

1.93 

1.92 

1.91 

1.90 

1.88 

1.88 

1.87 

1.86 

1.85 

1.85 

1.84 

1.83 

1.83 
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11.0 

.1 

.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

12.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

13.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

14.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

15.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


D 


M.  D. 


82 

81 

80 

80 

79 

78 

77 

76 

76 

75 

74 

73 

73 

72 

71 

71 

70 

69 

68 

68 

67 

66 

66 

65 

64 

64 

63 

62 

61 

61 

60 

59 

59 

58 

58 

57 

56 

56 

55 

55 

54 

53 

53 

52 

51 

51 

50 

49 

48 

48 


fc-  -  -73 

P-I's  — 


16.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

17.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

18.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

19.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

20.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


D 


M.  D. 


1.47 
1.46 
1.46 
1.45 
1.45 
1.44 
1.43 
1.43 
1.42 
1.42 
1.41 
1.41 
1.40 
1.40 
1.39 
1.39 
1.38 
1.38 
1.37 
1.37 


.36 
.35 
35 


1.34 

1.34 

1.33 

1.32 

1.32 

1.31 

1.31 

1.30 

1.30 

1.29 

1.29 

1.28 

1.28 

1.27 

1.27 

1.26 

1.26 

1.25 

1.25 

1.24 

1.24 

1.23 

1.23 

1.22 

1.22 

1.21 

1.21 


rt  w  a 


21.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

22.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

23.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

24.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

25.0 
.1 
.2 
.3 
.4 
.  5 
.6 
.7 
.8 
.9 


D 


M.  D. 


1.20 
1.19 
1.19 
1.18 
1.18 
1.17 
1.16 
1.16 
1.15 
1.15 
1.14 
1.14 
1.13 
1.13 
1.12 
1.12 
1.12 
1.11 
11 
10 
10 
10 


1.09 

1.09 

1.08 

1.08 

1.07 

1.07 

1.06 

1.06 

1.05 

1.05 

1.04 

1.04 

1.03 

1.03 

1.02 

1.02 

1.01 

1.01 

1.00 

1.00 

.99 

.99 

.98 

.98 

.97 

.97 

.96 

.96 
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entage 
worse" 
jments 

D 

Percentage 

of  "worse" 

judgments 

D 

Percentage 

of  "worse" 

judgments 

D 

Percentage 

of  "worse" 

judgments 

D 
M.  D. 

Percentage 

of  "worse" 

judgments 

D 

, ,  ■-■■—, 

M.  D. 

M.  D. 

M.  D. 

M.  D. 

26.0 

.95 

31.0 

.74 

36.0 

.53 

41.0 

.34 

46.0 

.15 

.1 

.95 

.1 

.74 

.1 

.53 

.1 

.34 

.1 

.15 

.2 

.94 

.2 

.73 

.2 

.52 

.2 

.33 

.2 

.14 

.3 

.94 

.3 

.73 

.3 

.52 

.3 

.33 

.3 

.14 
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Section   6.     The   Sample   Compositions   from   Which   the 

Scale  was  Derived 

The  first  step  in  the  derivation  of  the  scale  was  the  collec- 
tion of  about  seven  thousand  English  compositions  by  young 
people.  These  were  obtained  from  various  sources  and  repre- 
sent a  definite  attempt  to  obtain  particularly  the  very  poorest 
and  the  best  work  that  is  done  in  the  schools.  After  collect- 
ing these  samples  the  author  and  one  other  graded  them  roughly 
into  ten  classes.  From  these  classes  seventy-five  samples  were 
selected.  In  order  that  the  samples  at  the  extremes  of  the  scale 
might  be  measured,  it  was  necessary  to  supply  some  artificial 
samples.  The  poorest  of  these  were  conscious  attempts  by  adults 
to  write  very  poor  English.  The  best  samples  were  obtained  from 
youthful  writings  of  such  literary  geniuses  as  Jane  Austen  and 
the  Brontes.  The  works  of  some  college  Freshmen  were  also 
used.  As  finally  constituted,  the  set  consisted  of  eighty-three 
samples  which  varied  from  the  poorest  to  the  best  by  small 
degrees  of  quality. 

Nearly  all  of  the  samples  were  in  the  handwriting  of  the 
authors,  some  of  which  was  very  good  and  some  very  poor. 
In  order  that  the  character  of  the  handwriting  might  not  in- 
fluence the  judges,  all  the  samples  were  typewritten  and  mimeo- 
graphed. Great  care  was  exercised  in  reproducing  all  of  the 
mistakes  that  appeared  in  the  originals. 

It  would  have  been  desirable  to  have  included  more  than  the 
eighty-three  samples,  but  the  persons  whose  services  were  par- 
ticularly desired  were  busy,  and  since  the  judging  of  a  set  of 
even  eighty-three  required  from  three  to  six  hours  of  close 
application,  it  was  not  possible  to  enlarge  the  set. 

Separate  sets  of  these  samples  were  given  to  about  one 
hundred  individuals  with  the  following  printed  request :  "  Please 
arrange  these  in  order  of  merit  as  specimens  of  English  com- 
position by  young  people.  If  there  are  two  or  more  of  them 
which  seem  to  you  to  be  absolutely  equal  in  merit,  give  them 
the  same  number  as  a  score.  Score  your  results  on  the  accom- 
panying sheet  calling  the  worst  specimen  1,  the  next  worst  2, 
the  next  worst  3,  and  so  on." 
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Section   7.     The   Results   Obtained   with   the   First    Set 
of  Samples  and  the  Selection  of  a  Second  Set 

More  than  one  hundred  individuals  worked  with  the  set  of 
eighty-three  samples.  Some,  however,  did  not  understand  the  di- 
rections and  some  made  such  serious  mistakes  in  recording  their 
results  that  it  was  possible  to  use  only  seventy-three  of  the 
records.  These  records  were  copied  on  a  large  sheet  for  con- 
venience in  handling,  and  the  distribution  of  the  positions  as- 
signed to  each  sample  was  determined.  The  next  step  was  to 
compare  the  position  assigned  each  sample  with  that  assigned 
each  other  sample  in  order  to  determine  just  how  many  of 
the  judges  had  considered  any  given  sample  better  than  any 
other  given  sample.  These  "  better  "  judgments  were  arranged 
in  tabular  form  such  as  is  shown  in  Table  IV  on  page  26. 

There  were  great  variations  in  the  positions  assigned  to  the 
samples.  It  was  not  possible  to  establish  the  position  of  any 
sample  with  reasonable  accuracy  until  many  more  judgments 
could  be  secured.  The  judgments  of  the  seventy-three  indi- 
viduals indicated  the  samples  that  were  probably  nearly  equal 
in  merit,  and  in  this  way  made  it  possible  to  select  from  the 
eighty-three  samples  a  much  smaller  set  which  would  still  con- 
tain all  the  important  steps  in  quality  from  the  poorest  to  the 
best.  The  samples  that  were  included  in  the  new  set  are  re- 
produced in  Section  8,  and  reference  to  Table  V,  which  shows 
the  percentage  of  "  better  "  judgments  for  the  samples  selected 
from  the  set  of  eighty-three,  will  help  in  understanding  the 
method  that  was  employed  in  selecting  this  set. 

All  but  three  of  the  judges  had  agreed  that  sample  607  was 
the  poorest.  This  sample  was  included,  as  well  as  the  next 
samples  in  merit,  580  and  595.  The  remaining  eighteen  sam- 
ples were  selected  by  taking  the  sample  that  about  seventy-five 
per  cent  of  the  judges  had  agreed  was  better  than  the  last 
sample  selected.  The  differences  in  merit  between  samples  607 
and  580,  and  between  samples  580  and  595  were  large.  New 
artificial  samples  were  included  with  these  three  samples  and 
these  were  judged  by  a  number  of  individuals  in  order  to  de- 
termine several  samples  that  would  range  in  merit  between  the 
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two  pairs.  In  this  way  five  were  selected,  making  in  all  a  set 
of  twenty-seven  samples.  Later  samples  519  and  520  were 
added. 

Since  only  twenty-three  of  the  eighty-three  samples  in  the 
first  set  are  used  in  any  succeeding  set,  only  such  data  as  bear 
upon  these  twenty-three  samples  are  here  given.  Table  III 
shows  the  distribution  of  positions  assigned  to  these  samples 
by  seventy-four  individuals.  This  table  is  followed  by  Table  IV 
which  gives  the  number  of  "  better "  judgments  for  this  set, 
and  by  Table  V  which  shows  the  percentage  of  "  better  "  judg- 
ments for  each  pair  of  samples.  Only  the  significant  data  are 
given  in  Tables  IV  and  V. 
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Section   8.     Results   Obtained   with    the   Second   Set   of 

Samples 

The  method  employed  in  selecting  the  samples  that  were 
placed  in  the  second  set  was  given  in  the  preceding  section. 
The  set  is  reproduced  below  except  that  samples  519  and  520 
were  not  included  in  all  of  the  sets  judged. 

Sample  6oj.     Artificial. 

Sketch. 

I  words  four  and  two  came  go  billa  guni  sing  hay  cows  and 
horses  he  done  it  good  he  died  it  goon  I  want  yes  sir  yes  sir 
oxes  and  sheeps  he  come  yes  sir  earned  and  goes  billum  gumun 
oomunn  goodum. 

Sample  491.     Artificial. 

I  say  never  mind.  I  say  he  knows  all  right  all  right  dony 
puki  I  say  it  aint.  I  got  one  I  got  to  noo  and  loo,  lov  and  sov. 
Dont  you  care  all  right  all  right  I  say 

Sample  38.    Artificial. 

i  from  thre  ours  up  in  room  on  books  and  books  care  for  chil- 
der  tore  a  page  and  rite  on  them 

Sample  501.     Artificial. 

dere  techer : 

I  like  schol  not  like  schol.  that  man  other  place  like  make 
work  tools.     Some  day  you  say  I  rede 

Sample  6/0.     Artificial. 

I  want  to  say  it  aint  no  youse  they  aint  got  no  right  and  they 
aint  got  no  man  ban  tan  pan  pan  san  san  sem  sen  sun  sun  tun 
tun 

Sample  380.     Artificial. 

Letter. 

Dear  Sir:  I  write  to  say  that  it  aint  a  square  deal  Schools 
is  I  say  they  is  I  went  to  a  school,     red  and  gree  green  and 
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brown  aint  it  hito  bit  I  say  he  don't  know  his  business  not  to- 
day nor  yeaterday  and  you  know  it  and  I  want  Jennie  to  get 
me  out. 


Sample  97.     Artificial. 

I  write  to  tell  I  like  the  job  to  work  what  mr  Lambert  said 
as  he  giv  me  a  dolar  harf  a  day  to  do  things  round  his  plase. 
I  not  affrade  to  work  so  I  say  plees  giv  me  the  job  and  I  can 
look  after  the  cow  all  right  or  anything  no  trouble  long  time  I 
work  for  mr.  panter  he  knows 


Sample  39.     Artificial. 

The  man  take  little  girls  in  big  to  the  schul  when  it  rains,  the 
wagon  with  thing  to  keep  warm  and  light  up  the  rode  all  the 
way  to  Mis  Gow. 


Sample  595.     Artificial. 

My  Favorite  Book. 

the  book  I  refer  to  read  is  Ichabod  Crane,  it  is  an  grate  book 
and  I  like  to  rede  it.  Ichabod  Crame  was  a  man  and  a  man 
wrote  a  book  and  it  is  called  Ichabod  Crane  i  like  it  because  the 
man  called  it  ichabod  crane  when  I  read  it  for  it  is  such  a  great 
book. 


Sample  618.     Artificial. 

The  Advantage  of  Tyranny. 
Advantage  evils  are  things  of  tyranny  and  there  are  many 
advantage  evils.  One  thing  is  that  when  they  opress  the  people 
they  suffer  awful  I  think  it  is  a  terrible  thing  when  they  say 
that  you  can  be  hanged  down  or  trodden  down  without  mercy 
and  the  tyranny  does  what  they  want  there  was  tyrans  in  the 
revolutionary  war  and  so  they  throwed  off  the  yok. 


Sample  603.     Artificial 

A  Character  Sketch. 
The  man   I  am  describing  is  a  white  man  and  he  has  nice 
hair  and  wears  a  hat,  and  his  horse  is  black,  I  like  this  man  and 
he  has  two  eyes  and  his  nose  is  red. 
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Sample  570.     Artificial. 

Description  of  School  Room. 
Our  school  room  is  on  the  side  of  the  school  house  and  it 
is  a  awfully  nice  room  and  I  like  it  because  it  is  so  nice  and 
all  the  boys  like  it,  and  there  is  a  good  many  pictures  on  the 
wall  and  there  is  a  clock  on  the  wall.  We  like  this  school  room 
and  come  to  school  most  all  the  time. 


Sample  627.     Artificial. 

A  Scene. 

I  think  the  sunlight  is  very  beautiful  on  the  water,  and  when 
it  shines  on  the  water  it  is  very  beautiful,  and  I  love  to  watch 
it  when  it  is  so  beautiful.  The  colors  are  so  pretty  and  the  noise 
of  the  water  with  the  sunshine  are  so  attractive  in  the  sunshine 
I  wonder  do  other  people  iove  to  watch  the  water  like  I  do. 
I  dont  know  as  there  is  anything  as  lovely  as  the  water  waves  in 
the  sunlight  of  the  glorious  orb. 


Sample  94. 

Sulla  as  a  Tyrant. 

When  Sulla  came  back  from  his  conquest  Marius  had  put 
himself  consul  so  sulla  with  the  army  he  had  with  him  in  his 
conquest  siezed  the  government  from  Marius  and  put  himself 
in  consul  and  had  a  list  of  his  enemys  printy  and  the  men  whoes 
names  were  on  this  list  we  beheaded. 


Sample  200. 

My  dear  Fred, — 

I  will  tell  you  of  my  journey  to  Delphi  Falls,  N.  Y.  There 
is  nice  scenery  along  this  route.  The  prettiest  scene  is  in  the 
glulf  which  is  quite  narrow,  a  small  creek  flows  down  it  and 
the  road  follows  along  near  its  banks. 

There  are  woods  on  either  side,  these  trees  look  very  pretty 
when  they  are  white  with  snow. 

In  summer  it  is  always  shady  and  cool  in  them  and  the  small 
fish  may  be  seen  darting  back  and  forth  in  the  water. 

I  hope  I  will  have  the  pleasure  of  taking  you  over  the  route 
some  time.  Yours  sincerely, 
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Sample  322. 

A  Picture. 
I  should  like  to  see  a  picture,  illustrating  a  part  of  L'allegro. 
Where  the  godesses  of  Mirth  and  Liberty  trip  along  hand  in 
hand.  Two  beautiful  girls  dressed  in  flowing  garments,  danc- 
ing along  a  flower-strewn  path,  through  a  pretty  garden.  Their 
hair  flowing  down  in  long  curls.  Their  contenances  showing 
their  perfect  freedom  and  happiness.  Their  arms  extended 
gracefully  smelling  some  sweet  flower.  In  my  mind  this  would 
make  a  beautiful  picture. 


Sample  534. 

Fluellen. 
The  passages  given  show  the  following  characteristic  of  Flu- 
ellen :  his  inclination  to  brag,  his  professed  knowledge  of  His- 
tory, his  complaining  character,  his  great  patriotism,  pride 
of  his  leader,  admired  honesty,  revengeful,  love  of  fun  and 
punishment  of  those  who  deserve  it. 


Sample  196. 

Ichabod  Crane. 
Ichabod  Crane  was  a  schoolmaster  in  a  place  called  Sleepy 
Hollow.  He  was  tall  and  slim  with  broad  shoulders,  long  arms 
that  dangled  far  below  his  coat  sleeves.  His  feet  looked  as 
if  they  might  easily  have  been  used  for  shovels.  His  nose  was 
long  and  his  entire  frame  was  most  loosely  hung  to-gether. 


Sample  221. 

Going  Down  with  Victory. 

As  we  road  down  Lombard  Street,  we  saw  flags  waving  from 
nearly  every  window.  I  surely  felt  proud  that  day  to  be  the 
driver  of  the  gaily  decorated  coach.  Again  and  again  we  were 
cheered  as  we  drove  slowly  to  the  postmasters,  to  await  the 
coming  of  his  majestie's  mail.  There  wasn't  one  of  the  gaily 
bedecked  coaches  that  could  have  compared  with  ours,  in  my 
estimation.  So  with  waving  flags  and  fluttering  hearts  we 
waited  for  the  coming  of  the  mail  and  the  expected  tidings  of 
victory. 

When  at  last  it  did  arrive  the  postmaster  began  to  quickly 
sort  the  bundles,  we  waited  anxiously.     Immediately  upon  re- 
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ceiving  our  bundles,  I  lashed  the  horses  and  they  responded 
with  a  jump.  Out  into  the  country  we  drove  at  reckless  speed 
— everywhere  spreading  like  wildfire  the  news,  "Victory!"  The 
exileration  that  we  all  felt  was  shared  with  the  horses.  Up 
and  down  grade  and  over  bridges,  we  drove  at  breakneck  speed 
and  spreading  the  news  at  every  hamlet  with  that  one  cry  "  Vic- 
tory!'1 When  at  last  we  were  back  home  again,  it  was  with 
the  hope  that  we  should  have  another  ride  some  day  with  "  Vic- 
tory." 


Sample  300. 

The  Preacher  of  Auburn. 

The  most  popular  man  of  Auburn  was  the  preacher.  Al- 
though he  had  a  very  small  salary  he  was  contented.  The 
preacher  was  kind  to  everybody.  Little  children  loved  him.  Old 
soldiers  liked  to  sit  by  his  fireside  and  tell  stories  of  the  battles, 
which  they  had  fought  in.  The  beggars  who  came  to  his  door, 
although  chided  for  leading  such  an  existence,  were  always 
clothed  and  feed. 

The  preacher  was  always  willing  to  go  to  the  homes  where 
there  was  sickness  or  death.  Here  he  helped  in  all  things  that 
he  could. 

In  the  church  he  preached  with  unaffected  grace,  and  all  who 
came  to  scoff  at  him  remained  to  worship. 

The  minister  was  a  contented,  simple  and  kind  man,  whom 
the  people  loved. 


Sample  323.     Artificial. 

Essay  on  Burns. 

As  far  as  I  can  learn  from  the  Essay  on  Burns,  Mr.  Carlyle 
considers  that  good  poetry  must  contain  the  sincerity  of  the 
poet.  The  poem  must  show  the  author's  good  choice  of  sub- 
ject and  his  clearness  of  sight.  In  order  to  have  good  poetry 
the  poet  must  be  familiar  with  his  subject  and  his  poem  will 
show  it. 

The  characteristics  of  a  great  poet,  in  Mr.  Carlyle's  opinion 
were  sincerity  and  choice  of  subject.  A  poet  must  be  appre- 
ciative of  nature  and  have  a  responding  heart.  Carlyle  says  a 
true  poet  does  no  have  to  write  on  subjects  which  are  far  away 
and  probably  come  from  the  clouds.  A  truly  great  poet  makes 
the  most  of  subjects  which  are  familiar  to  him  and  close  to 
earth,  as  Burns  did  in  his  poems  to  the  Field  Mouse  and  The 
Daisey. 
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Sample  565.     Artificial. 

October. 

I  can  say  without  blushing  that  I  think  I  was  born  in  the  best 
month  of  the  year — October.  There  is  something  in  a  fair 
October  day  that  makes  me  feel  healthier  and  happier  than  any 
other  time  of  the  year.  I  think  there  are  good  reasons  for  this 
feeling. 

At  what  time  of  the  year  do  we  have  such  crisp  mornings, 
such  glorious  noons  and  such  soft  cool  twilights?  All  the 
sweetness  of  summer  seems  to  be  merging  into  the  chill  of 
winter.  There  is  contentment  in  the  atmosphere.  The  farmer 
is  rejoicing  over  his  crops ;  the  hunter  is  seeking  satisfaction  and 
pleasure  in  the  forest;  the  business  man  is  looking  forward  to 
the  holiday  trade;  the  college  man,  fresh  from  his  vacation,  is 
at  his  best ;  and  Nature  herself  is  aflame  with  color.  The  whole 
world  seems  to  be  at  peace  with  itself.  It  is  the  vacation  time 
for  Mother  Earth,  a  lull  between  the  torrid  heat  of  summer  and 
the  cold  blasts  of  winter. 


Sample  434.     Artificial. 

A  Diary. 

I  had  an  early  run  in  the  woods  before  the  dew  was  off  the 
grass.  The  moss  was  like  velvet  and  as  I  ran  under  the  arches 
of  yellow  and  red  leaves  I  sang  for  joy,  my  heart  was  so  bright 
and  the  world  was  so  beautiful.  I  stopped  at  the  end  of  the 
walk  and  saw  the  sunshine  out  over  the  wide  "  Virginia 
meadows." 

It  seemed  like  going  through  a  dark  life  or  grave  into  heaven 
beyond.  A  very  strange  and  solemn  feeling  came  over  me  as 
I  stood  there,  with  no  sound  but  the  rustle  of  the  pines,  no  one 
near  me,  and  the  sun  so  glorious,  as  for  me  alone.  It  seemed 
as  if  I  had  felt  God  as  I  never  did  before,  and  I  prayed  in  my 
heart  that  I  might  keep  that  happy  sense  of  nearness  all  my 
life. 


Sample  177.     Artificial. 

A  Foreigner's  Tribute  to  Joan  of  Arc. 
Joan  of  Arc,  worn  out  by  the  suffering  that  was  thrust  upon 
her,  nevertheless  appeared  with  a  brave  mien  before  the  Bishop 
of  Beauvais.  She  knew,  had  always  known  that  she  must  die 
when  her  mission  was  fulfilled  and  death  held  no  terrors  for 
her.  To  all  the  bishop's  questions  she  answered  firmly  and 
without  hesitation.     The  bishop   failed  to  confuse  her  and  at 


34  Teachers  College  Record  [364 

last  condemned  her  to  death  for  heresy,  bidding  her  recant  if 
she  would  live.  She  refused  and  was  lead  to  prison,  from  there 
to  death. 

While  the  flames  were  writhing  around  her  she  bade  the  old 
bishop  who  stood  by  her  to  move  away  or  he  would  be  injured. 
Her  last  thought  was  of  others  and  De  Quincy  says,  that  re- 
cant was  no  more  in  her  mind  than  on  her  lips.  She  died  as 
she  lived,  with  a  prayer  on  her  lips  and  listening  to  the  voices 
that  had  whispered  to  her  so  often. 

The  heroism  of  Joan  of  Arc  was  wonderful.  We  do  not 
know  what  form  her  great  patriotism  took  or  how  far  it  really 
led  her.  She  spoke  of  hearing  voices  and  of  seeing  visions.  We 
only  know  that  she  resolved  to  save  her  country,  knowing 
though  she  did  so,  it  would  cost  her  her  life.  Yet  she  never 
hesitated.  She  was  uneducated  save  for  the  lessons  taught  her 
by  nature.  Yet  she  led  armies  and  crowned  the  dauphin,  king 
of  France.  She  was  only  a  girl,  yet  she  could  silence  a  great 
bishop  by  words  that  came  from  her  heart  and  from  her  faith. 
She  was  only  a  woman,  yet  she  could  die  as  bravely  as  any 
martyr  who  had  gone  before. 

Sample   220. 

Going  Down  with  Victory. 

I  sat  on  the  top  of  a  mail-coach  in  Lombard  street  impatiently 
atwaiting  the  start.  'Twas  the  night  of  the  victory  and  we 
would  help  spread  the  news  over  England. 

Up  jumps  the  coachman  followed  by  the  guard,  an  instant's 
preparation,  a  touch  of  the  lash  and  we  are  off!  We  are  soon 
past  the  limits  of  the  city  out  in  open  country,  galloping,  tear- 
ing along,  a  clear  road  ahead  of  us  for  the  English  Mail  stops 
for  nothing. 

We  dash  in  at  villages,  stopping  but  a  moment  with  the  mail, 
shouting  the  news  of  the  victory  and  we  are  off  again.  Proud 
were  we  and  had  we  not  a  right  to  be?  The  first  to  carry  the 
great  news  through  the  land ! 

The  memory  of  that  ride  is  ever  fresh  in  my  mind  and  I  will 
ever  remember  those  hours  as  the  most  glorious  in  all  my  life. 

Sample  488.     Artificial. 

Letter. 

Your  letter  gave  me  real  and  heartfelt  pleasure,  mingled  with 
no  small  share  of  astonishment.  Mary  had  previously  in- 
formed me  of  your  departure  for  London,  and  I  had  not  ven- 
tured to  calculate  on  any  communication  from  you  while  sur- 
rounded by   the   splendours   and   novelties   of   that   great   city, 
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which  has  been  called  the  mercantile  metropolis  of  Europe. 
Judging  from  human  nature,  I  thought  that  a  little  country  girl, 
for  the  first  time  in  a  situation  so  well  calculated  to  excite 
curiosity  and  to  distract  attention,  would  lose  all  remembrance 
for  a  time  at  least,  of  distant  and  familiar  objects,  and  give  her- 
self up  entirely  to  the  facination  of  those  scenes  which  were 
then  presented  to  her  view.  Your  kind,  interesting  and  most 
welcome  epistle  showed  me,  however,  that  I  had  been  both 
mistaken  and  uncharitable  in  these  suppositions.  I  was  greatly 
amused  at  the  tone  of  nonchalance  which  you  assumed  while 
treating  of  London  and  its  wonders.  Did  you  not  feel  awed  while 
gazing  at  St.  Paul's  and  Westminister  Abbey?  Had  you  no  feel- 
ings of  intense  and  ardent  interest  when  in  St.  James  you  saw 
the  palace  where  so  many  of  England's  kings  have  held  their 
courts,  and  beheld  the  representations  of  their  persons  on  the 
walls?  You  should  not  be  too  much  afraid  of  appearing  coun- 
try-bred ;  the  magnificance  of  London  has  drawn  exclamations 
of  astonishment  from  travelled  men,  inexperienced  in  the  world, 
its  wonders  and  beauties.  Have  you  yet  seen  anything  of  the 
great  personages  whom  the  sitting  of  Parliment  now  detains  in 
London — the  Duke  of  Wellington,  Sir  Robert  Peel,  Earl  Grey, 
Mr.  Stanley,  Mr.  O'Connell?  If  I  were  you,  I  would  not  be  too 
anxious  to  spend  my  time  in  reading  whilst  in  town.  Make  use 
of  your  own  eyes  for  the  purpose  of  observation  now,  and,  for 
a  time  at  least,  lay  aside  the  spectacles  with  which  authors 
would  furnish  us. 


Sample  3/1. 

Venus  of  Melos. 
In  looking  at  this  statue  we  think,  not  of  wisdom,  or  power, 
or  force,  but  just  beauty.  She  stands  resting  the  weight  of 
her  body  on  one  foot,  and  advancing  the  other  (left)  with  knee 
bent.  The  posture  causes  the  figure  to  sway  slightly  to  one  side, 
describing  a  fine  curved  line.  The  lower  limbs  are  draped  but 
the  upper  part  of  the  body  is  uncovered.  (The  unfortunate 
loss  of  the  statute's  arms  prevents  a  positive  knowledge  of  its 
original  attitude.)  The  eyes  are  partly  closed,  having  some- 
thing of  a  dreamy  langour.  The  nose  is  perfectly  cut,  the 
mouth  and  chin  are  moulded  in  adorable  curves.  Yet  to  say 
that  every  feature  is  of  faultless  perfection  is  but  cold  praise. 
No  analysis  can  convey  the  sense  of  her  peerless  beauty. 

More  than  one  hundred  of  the  sets  consisting  of  twenty-seven 
samples  were  mailed  to  individuals  whose  positions  as  teachers, 
authors,  and  literary  workers  implied  that  they  were  competent 
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judges  of  English  writing.  The  following  directions  accom- 
panied each  set :  "  Please  arrange  these  samples  in  order  of 
merit  as  specimens  of  English  composition  by  young  people. 
After  determining  your  arrangement,  pile  all  the  specimens  so 
that  the  best  is  on  the  bottom  and  the  poorest  on  the  top,  and 
securely  fasten  them.     Do  not  consult  with  anyone." 

When  seventy-five  replies  had  been  received  the  results  were 
tabulated  in  the  same  manner  as  in  the  case  of  the  first  set. 
Tables  VI  and  VII  give  the  same  data  for  this  set  as  are  given 
in  Tables  III  and  IV  for  the  first  set  of  judges. 

Meanwhile  Dr.  E.  L.  Thorndike  secured  the  judgments  of 
forty-one  individuals  who  were  especially  competent  to  judge 
merit  in  English  writing.  In  order  that  these  results  might  be 
used  as  a  check  on  the  others,  they  are  tabulated  separately  in 
Tables  VIII,  IX,  X,  and  XL 
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A  preliminary  examination  of  the  results  obtained  with  the 
set  of  twenty-seven  samples  indicated  that  two  other  samples 
should  probably  have  been  added.  These  samples,  519  and  520, 
were  added  and  twelve  individuals  judged  this  set  of  twenty- 
nine  samples.  The  distribution  of  positions  assigned  the  vari- 
ous samples  and  the  number  of  "  better  "  judgments  are  given 
in  Tables  XII  and  XIII. 

After  two  hundred  and  two  individuals  had  judged  one  or 
the  other  of  the  sets  of  samples,  it  was  decided  to  form  the 
scale.  Twenty-one  of  the  samples  were  common  to  each  of  the 
sets.  The  number  of  "  better "  judgments  for  these  samples 
was  obtained  by  combining  the  data  bearing  on  these  samples 
from  Tables  IV,  VII,  IX,  and  XIII.  The  "  better  "  judgments 
were  reduced  to  per  cents  and  the  differences  between  the 
various  samples  determined  and  given  in  Tables  XV  and  XVI 
respectively.  The  samples  composing  the  scale  as  given  in 
Section  2  were  selected  as  a  convenient  series  from  the  set 
given  in  Table  XVI. 
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TABLE  XVII 

The  Samples  Selected  for  the  Scale,  the  Differences  Between 

Adjacent  Samples  and  the  Difference  Between  Each  Sample 

and  Sample  580  for  Each  of  Two  Groups  of  Judges 


Group  of  202  judges 

Group  of  41  judges 

Sample 

Differences  each 
from  preceding 

Differences 

from  sample 

580 

Differences  each 
from  preceding 

Differences 

from  sample 

580 

580 
595 
618 
94 
519 
534 
196 
221 
571 
177 

183 

77 

109 

105 

111 

90 

97 

66 

99 

000 
183 
260 
369 

474 
585 
675 
772 
838 
937 

173 
81 

141 

* 

246f 
91 
91 
41 
71 

000 
173 
254 
395 

641 
732 
823 
864 
935 

*  This  sample  is  not  in  the  set  judged  by  this  group. 
t  This  is  the  difference  between  samples  94  and  534. 
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Section  9.     Sufficiency  of  Judges 

No  claim  is  made  that  the  values  given  in  the  scale  are  ab- 
solutely accurate.  Variation  among  the  judges  was  very  great, 
and  to  make  a  perfect  scale  would  require  the  services  of  many 
more  judges  than  it  was  possible  to  secure  for  this  study.  The 
scale  is  accurate  enough  to  be  of  very  great  practical  value  in 
measuring  the  merit  of  English  compositions  written  in  the 
upper  grades  of  the  elementary  school  and  in  the  high  school. 
The  scale  will  also  serve  as  the  basis  of  future  efforts  in  this 
direction,  and  it  can  be  refined  and  perfected  part  by  part. 

The  scale  was  based  on  the  judgment  of  two  hundred  and 
two  individuals.  Several  checks  were  employed  to  test  the 
accuracy  of  the  work  done  by  these  judges.  Table  XVI  shows 
the  differences  between  adjacent  samples  and  the  absolute  values 
for  the  samples  of  the  scale.  One  part  of  the  table  shows  the 
results  for  all  the  judges  and  the  other  part  shows  the  results 
obtained  from  the  group  of  judges  described  on  page  36.  The 
differences  in  the  absolute  values  in  the  two  results  are  surpris- 
ingly small.  In  no  case  do  the  values  vary  by  a  complete  step 
in  the  scale,  and  the  value  of  the  best  sample  is  almost  the  same 
in  both  results.  This  similarity  of  values  indicates  that  the 
values  in  the  scale  are  reasonably  near  the  values  that  experts 
in  English  composition  would  assign  to  the  samples. 

If  the  scale  were  accurate,  the  values  of  the  samples  would 
remain  the  same  no  matter  how  they  were  obtained  from  Table 
XVI.  Thus  the  difference  in  value  between  samples  580  and 
618  in  the  scale  is  (183  +  77)  260,  and  in  this  case  the  table 
shows  the  same  difference  when  sample  580  is  compared  directly 
with  sample  618.  The  agreements  that  exist  between  the  results 
obtained  by  these  methods  are  seen  in  the  following  tabulation : 

Difference  between  samples  580  and  618  in  scale  is  260,  in  Table  XVI  260 

"        595     "       94  "  186  "  204 

94     "     534  "  226  "  209 

534     "     221  "  187  "  161 

196     "     571  "  163  "  179 

221     "     177  "  165  "  186 
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Section  10.     The  Quality  of  Judges 

The  question  of  what  individual  or  group  of  individuals  rep- 
resents the  best  judges  of  English  composition  is  a  difficult  one 
to  answer.  The  data  at  hand  do  not  show  any  marked  dif- 
ferences between  the  various  sets  of  judges  so  far  as  uniformity 
of  judgment  is  concerned  or  faithfulness  to  the  proper  order  of 
the  samples.  In  order  that  some  definite  conclusion  might  be 
reached  concerning  the  reliability  of  judges,  the  following  scale 
of  penalties  for  placing  samples  in  the  wrong  order  was  de- 
veloped. Where  the  differences  between  samples  are  very  great 
the  penalty  for  misplacing  has  been  made  correspondingly  large. 
Thus  the  difference  between  samples  627  and  534  is  129.  If 
the  judge  considers  sample  534  better  than  sample  627,  he  is 
guilty  of  a  much  greater  error  than  he  would  be  in  placing 
sample  571  before  sample  220,  where  the  difference  is  only  15. 
In  the  latter  case  the  penalty  was  arbitrarily  fixed  at  1  while 
in  the  former  it  was  placed  at  6. 


TABLE  XVIII 

The  Differences  Between  Certain  Sample  Compositions  and  thb 

Scale  of  Penalties  for  Placing  Samples  in  Wrong 

Order  bt  Individual  Judges 


Samples 

Ascertained 

Penalty  for 

compared 

differences 

wrong  order 

94  with  627 

47 

2 

627      ' 

'      534 

129 

6 

534      ' 

'      322 

32 

2 

322      ' 

'      200 

43 

2 

200      ' 

'      196 

20 

1 

196      ' 

'      323 

66 

3 

323      ' 

'      221 

39 

2 

> 

221      ' 

'      300 

10 

1 

300      ' 

'      220 

64 

3 

220      ' 

'      571 

15 

1 

571      ' 

'      434 

45 

2 

434      ' 

'      565 

20 

1 

565      ' 

'      488 

5 

0 

488      ' 

'      177 

22 

1 

52 
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The   following  tables  show   the   penalty   each  judge  in  each 
group  received  and  also  the  median  penalty  for  each  group. 

TABLE  XIX 

The  Penalty  for  Wrong  Order  Received  by  Each  of  the 

Individuals  in  the  Several  Groups  of  Judges 


Group  of  74 


03 

-3 

3 
1-5 

>> 

+^ 

a 

03 

Ph 

1 

5 

2 

5 

3 

6 

4 

19 

5 

7 

6 

9 

7 

10 

8 

8 

9 

5 

10 

12 

11 

6 

12 

15 

13 

10 

14 

10 

15 

7 

16 

9 

17 

9 

18 

5 

19 

11 

20 

8 

21 

12 

22 

7 

23 

9 

24 

14 

25 

4 

26 

4 

27 

12 

28 

14 

29 

9 

30 

4 

31 

15 

32 

12 

33 

7 

34 

10 

35 

11 

36 

6 

37 

17 

38 

7 

09 

3 


39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 


a 

03 
Ph 


8 

6 

8 

11 

17 

5 

10 

7 

9 

12 

8 

8 

8 

11 

11 

10 

6 

7 

12 

10 

15 

12 

12 

12 

10 

6 

7 

7 

11 

11 

12 

6 

8 

10 

10 

11 


Group  of  75 

03 

-a 

3 
1-3 

>> 

a 

a 

03 

Ph 

0 

bC 
"O 

3 
1-5 

>> 

a 

03 

Ph 
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7 

39 

8 

2 

6 

40 

7 

3 

11 

41 

9 

4 

5 

42 

5 

5 

10 

43 

10 

6 

12 

44 

6 

7 

9 

45 

9 

8 

10 

46 

11 

9 

9 

47 

9 

10 

12 

48 

6 

11 

15 

49 

9 

12 

11 

50 

9 

13 

8 

51 

9 

14 

5 

52 

4 

15 

10 

53 

9 

16 

10 

54 

14 

17 

16 

55 

3 

18 

11 

56 

11 

19 

14 

57 

13 

20 

9 

58 

7 

21 

14 

59 

7 

22 

8 

60 

10 

23 

3 

61 

11 

24 

9 

62 

6 

25 

16 

63 

5 

26 

16 

64 

8 

27 

10 

65 

13 

28 

13 

66 

4 

29 

13 

67 

8 

30 

8 

68 

11 

31 

9 

69 

14 

32 

8 

70 

15 

33 

5 

71 

8 

34 

7 

72 

9 

35 

6 

73 

13 

36 

5 

74 

15 

37 

3 

75 

8 

38 

9 

Special  Group  of  41* 


03 

to 

-3 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


S3 

a 

03 

Ph 


7 

13 

10 

13 

8 

8 

8 

6 

10 

13 

9 

16 

5 

14 

9 

11 

2 

13 

12 

10 

12 

5 

7 

9 

11 

11 

7 

6 

5 

13 

5 

6 

2 

7 

11 

14 

6 


*  Data  were  not  calculated  for  four  of  the  judges  in  this  group. 
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TABLE  XX 

Distribution  of  Penalties  Given  in  Table  XIX 

The  table  reads  as  follows :  In  the  group  of  41  each  of  two  judges 
received  the  minimum  penalty,  2;  in  the  group  of  75  each  of  three  judges 
received  a  penalty  of  3;  in  the  group  of  74  each  of  three  judges  received 
a  penalty  of  4,  etc. 


Special 

Penalty 

Group  of  74 

Group  of  75 

group  of  41 

2 

2 

3 

3 

4 

3 

2 

5 

4 

6 

4 

6 

7 

5 

4 

7 

9 

5 

4 

8 

9 

7 

3 

9 

6 

12 

3 

10 

10 

7 

3 

11 

8 

9 

4 

12 

10 

3 

0 

13 

5 

5 

14 

2 

4 

2 

15 

3 

3 

16 

3 

1 

17 

2 

18 

19 

1 

Median 

9.8 

9.8 

9.6 

Table  XX  shows  the  distribution  of  penalties  received  by 
each  group  of  judges.  It  will  be  recalled  that  the  group  of  74 
represents  the  individuals  who  judged  the  set  composed  of 
83  samples.  These  persons  were  largely  graduate  students  of 
education.  The  group  of  75  is  composed  of  those  who  were 
selected  for  their  general  ability  as  competent  judges  of  Eng- 
lish composition.  The  special  group  of  forty-one  is  composed 
of  those  who  may  be  said  to  be  expert  judges  of  English  com- 
position. The  table  of  distribution  of  penalties  shows  no  im- 
portant differences  in  the  three  groups.  The  medians  for  the  first 
two  groups  are  9.8  in  each  case  while  the  median  for  the  last  is  9.6. 

By  referring  to  Table  XIX,  the  individuals  whose  penalties 
are  at  the  extremes  of  the  distributions  may  be  found  and 
from  data  in  the  possession  of  the  author  their  identity  may  be 
determined.  In  the  special  group  of  41,  judge  number  17  re- 
ceived a  penalty  of  2.  This  individual  is  a  psychologist,  a  clear, 
convincing  writer  and  an  editor  of  large  experience.     Were  his 
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name  mentioned  here  it  would  be  that  of  a  man  who  has  an 
international  reputation.  The  largest  penalty  received  by  any 
judge  in  this  group  was  16  by  judge  number  12.  All  that  was 
said  regarding  the  ability  of  judge  number  17  could  be  said  of 
this  judge,  except  that  his  field  is  philosophy  instead  of  psy- 
chology, and  he  has  not  had  a  wide  experience  in  editing.  These 
individuals  would  be  considered  equally  competent  as  judges  of 
English  composition,  yet  their  judgments  show  the  widest  diver- 
gence found  in  this  group.  Judge  number  23  in  the  group  of  75 
has  a  penalty  of  3.  This  individual  is  a  woman  who  reads  a 
great  deal  of  the  best  literature.  She  is  not  a  teacher,  and  ex- 
cept for  occasional  papers  prepared  for  a  study  club,  she  does 
not  write.  Judge  number  17  in  this  same  group  has  a  penalty 
of  16.  This  individual  is  the  author  of  several  novels  and 
descriptive  works.  He  has  had  considerable  experience  as  a 
newspaper  reporter  and  was  for  some  time  the  editor  of  a 
paper.  Judge  number  6  in  the  group  of  41  is  the  author  of 
several  texts  largely  used  in  the  English  work  of  the  high  school. 

Section  ii.     The  Use  of  Mixed  Types  of  Composition 

Two  methods  of  selecting  samples  from  which  a  scale  might 
be  derived  are  possible.  The  first  is  to  take  only  compositions 
that  would  be  classified  as  narration  or  as  description.  The 
second  method  is  to  pay  no  attention  to  such  distinctions ;  rather 
to  make  the  effort  to  include  all  the  various  types.  Either 
method  is  good.  In  this  study  the  effort  was  made  to  include 
all  types  except  poetry.  It  was  believed  that  in  this  way  the 
scale  could  be  made  of  more  value  to  the  teacher.  In  the  upper 
elementary  grades  and  in  the  secondary  schools  the  distinction 
between  narrative,  description,  and  argument  is  not  an  impor- 
tant one.  Thus  the  scale  will  measure  the  actual  products  ob- 
tained in  these  grades.  The  objection  may  be  offered  that  it 
is  impossible  for  a  person  to  compare  a  sample  of  narration 
with  a  sample  of  description,  that  we  are  trying  to  compare 
entirely  different  things.  The  answer  is  that  people  actually  did 
do  it.  Of  the  four  hundred  and  fifty  people  who  have  judged 
these  samples  not  more  than  three  have  offered  any  objection 
on  the  score  that  they  could  not  compare  the  samples. 
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INTRODUCTION 

David  Eugene  Smith 

The  science  of  mathematics  is  taught  in  our  schools  for  several 
reasons.  For  some  the  chief  reason  is  that  the  subject  is  or  may 
be  practical.  For  others  it  is  taught  because  it  is  a  stepping  stone 
to  such  sciences  as  astronomy  and  physics.  Others  see  in  it  an 
exercise  in  terse,  logical  expression,  such  as  is  found  in  no  other 
subject  in  the  curriculum.  These  are  only  a  few  of  the  reasons 
that  prompt  many  to  favor  the  retention  of  mathematics  in  the 
general  high-school  course,  and  they  are  by  no  means  the  only 
important  ones.  But  for  the  pupil  they  are  of  little  significance 
unless  the  subject  is  interesting.  It  is  for  this  reason  that  teach- 
ers seek  to  incorporate  in  their  instruction,  incidentally  as  the 
occasion  may  offer,  such  ideas  as  those  of  the  poetry  of  mathe- 
matics, of  the  Infinite,  of  the  eternal  truths  of  the  science,  of 
the  invariant  properties  of  certain  figures,  and  of  the  game. 
Such  departures  from  the  routine  work  of  a  text-book  are  wel- 
come breaks  in  what  would  otherwise  tend  to  monotony,  and 
they  are  to  be  encouraged  provided  they  are  made  but  incidents 
in  the  development  of  the  subject. 

It  is  for  this  reason  that  I  have  accumulated  a  considerable 
amount  of  literature  upon  the  recreations  of  mathematics,  and 
have  from  time  to  time  urged  my  students  to  become  familiar 
with  the  standard  works  upon  the  subject.  Some  have  gone 
rather  fully  into  a  study  of  this  phase  of  teaching,  and  I  have 
asked  a  few  to  set  forth  some  of  the  results  of  their  work.     It 
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must  not,  however,  be  thought  that  these  results  are  in  the  sys- 
tematic shape  that  would  be  expected  in  a  treatise  upon  the  sub- 
ject. Each  paper,  appearing  here  as  a  separate  chapter,  was 
written  originally  quite  independently  of  every  other  one,  and  it 
is  only  when  an  effort  was  made  to  bring  them  together  that 
they  were  made  to  fit  into  a  rough  general  scheme  by  means  of 
certain  omissions,  additions,  and  cross  references. 

In  Chapter  I  Mr.  Hunt  has  merely  suggested  a  few  well- 
known  games  in  which  the  number  element  arises.  Such  games 
can  easily  be  abused,  and  no  one  recognizes  this  more  clearly 
than  Mr.  Hunt  himself.  On  the  other  hand  they  form  a  valuable 
adjunct  to  the  teacher's  mathematical  equipment,  and  in  the 
early  grades  they  have  a  well-defined  place. 

In  Chapter  II  Mrs.  Flynn  has  studied  the  question  of  the 
use  of  cards  as  aids  to  the  acquiring  of  facility  in  number. 
Where  there  is  a  prejudice  against  the  playing  of  cards  in  the 
home  this  chapter  will  not  be  helpful,  but  where  the  home  sanc- 
tions amusements  of  this  nature  the  information  will  be  of 
service. 

In  Chapter  III  Miss  Eaton  has  collaborated  with  me  in  giving 
a  sketch  of  the  great  medieval  number  game  of  Rithmomachia. 
Of  course  no  one  would  use  this  game  in  teaching  at  the  present 
time.  I  feel,  however,  that  it  has  a  place  in  this  presentation  of 
the  subject,  because  it  shows  that  the  game  element  has  by  no 
means  been  confined  to  the  teaching  of  children,  but  appealed 
to  the  highest  mathematical  minds  of  a  certain  period  in  the 
world's  history. 

Chapter  IV  is  inserted  with  some  hesitancy.  In  it  I  have 
given  a  brief  history  of  the  world's  oldest  and  best-known  num- 
ber game,  the  game  of  dice.  It  has  little  bearing  upon  the 
present  problem,  but  to  many  minds  a  human  interest  is  added 
to  a  device  of  this  nature  if  it  is  seen  in  its  historical  aspect. 
There  is  to-day  no  single  device  for  number  play  that  is  more 
helpful  than  the  common  dice  that  are  used  in  back-gammon. 
The  ancient  prejudice  against  them  is  wearing  off,  since  people 
who  gamble  in  our  day  do  so  with  means  that  are  far  more 
complex  than  the  simple  cube  that  was  one  time  the  danger 
signal  to  all  who  played  with  the  Fates. 
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Chapter  V  is  a  mere  fragment.  It  was  originally  intended  to 
present  the  subject  of  number  rhymes  in  extenso,  and  that  inde- 
fatigable ethnologist,  Stephen  Culin,  was  to  join  with  me  in 
the  work.  The  other  material  that  accumulated  for  this  number 
of  the  Teachers  College  Record  was  so  great,  however,  that  it 
was  possible  only  to  give  this  introduction  at  the  present  time. 
Mr.  Culin  and  I  have  a  large  amount  of  this  material,  and  if  it 
will  be  of  service  to  teachers  it  is  not  improbable  that  we  may 
be  able  to  put  some  of  it  in  shape  for  use. 

In  Chapter  VI  Mr.  Atwell  has  given  a  brief  sketch  of  the 
number  rhyme,  or  rather  of  the  arithmetical  puzzle  in  rhyme, 
as  it  appeared  among  the  Greeks.  It  should  show  us  that  pos- 
sibly we  have  too  much  neglected  in  our  cold,  practical,  matter- 
of-fact  teaching  of  to-day,  the  value  of  rhyme  in  the  algebraic 
problem. 

In  Chapter  VII  Miss  Selkin  has  considered  the  field  of 
mathematical  recreations  from  the  standpoint  of  the  high-school 
teacher.  As  she  shows  in  her  footnotes,  this  material  is  already 
in  print,  but  it  is  not  where  teachers  generally  can  find  it.  To 
be  sure,  Ball's  delightful  work  is  available,  but  Miss  Selkin  has 
gone  much  beyond  that  in  her  search  for  interesting  material. 
The  bibliography  that  she  gives  will,  in  itself,  be  of  great  assist- 
ance to  teachers,  while  the  number  games  that  she  sets  forth  will 
be  serviceable  in  mathematical  clubs  in  the  high  school  as  well 
as  in  the  class  room. 

And  so,  although  the  chapters  are  somewhat  fragmentary, 
and  although  there  is  a  manifest  lack  of  coordination  among 
them,  due  to  the  circumstances  under  which  they  were  prepared, 
I  feel  that  they  will  at  least  serve  to  awaken  an  interest  in  a 
phase  of  the  teaching  of  mathematics  that  has  for  some  time 
been  dormant. 


CHAPTER  I 
PLAY  AND  RECREATION  IN  ARITHMETIC 

Charles  W.  Hunt 

In  the  present  chapter  an  effort  is  made  to  show  how  the 
impulse  to  play  can  be  applied  to  the  problem  of  teaching  arith- 
metic. Technique  in  the  fundamental  processes  is  the  aim  of  a 
large  part  of  the  instruction  in  the  elementary  school,  but  we  are 
confronted  with  the  fact  that  children  cannot  add  correctly  and 
quickly  when  they  have  finished  this  course  of  drill.  Children 
like  formal  work,  but  a  high  standard  of  efficiency  is  lacking. 
Is  not  the  fact  that  the  results  are  not  in  direct  ratio  to  the 
amount  of  time  spent  upon  the  subject,  as  has  been  shown  by 
numerous  investigators,  due  to  the  attempt  at  a  straight  lift, 
whereas  the  use  of  leverage  would  have  reduced  both  time  and 
strain  ? 

Much  has  been  said  about  the  play  instinct.  It  is  nature's 
preparation  for  life,  and  its  strength  and  usefulness  have  long 
been  recognized.  Rabelais  proposed  to  have  Gargantua  "  learn 
even  mathematics  through  recreation  and  amusements,"  and  the 
same  idea  was  not  long  ago  carried  out  by  the  father  of  Mr. 
Sidis,  whose  early  mathematical  attainments  attracted  some  atten- 
tion. No  treatment  of  genetic  psychology  is  complete  without  a 
statement  of  the  existence,  extent,  and  application  of  this  gen- 
eral principle.  Whether  we  agree  with  Spencer's  theory  of  the 
source  of  play  as  the  surplus  energy  of  childhood's  exercises  in 
imitation,  or  with  that  of  Gross,  that  it  is  the  outcropping  of 
inherited  instinct,  we  are  bound  to  recognize  its  strength  and 
usefulness.  Progress  is  made  because  the  whole  emotional  con- 
tent of  the  mind  is  centered  upon  some  play  in  which  useful 
habits  are  involved. 

It  will  be  noted  that  play  is  not  a  thing  by  itself,  but  that  it 
concerns  the  expression  of  many  kinds  of  instincts.     Some  of 
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these  are  curiosity,  personal  power,  bodily  and  mental  activity, 
imitation,  memory,  competition,  construction,  collecting,  coopera- 
tion, rhythm,  risk,  and  chance.  A  game  should  possess  other 
appealing  qualities,  such  as  freedom,  pleasure-giving,  spontaneity, 
surprise,  variety,  and  difficulty.  These  elements  cannot  be  com- 
bined mechanically.  To  play  well  is  a  real  gift,  and  merely  to 
call  an  activity  play  does  not  make  it  such.  The  leader  in  a  game 
must  be  in  the  spirit  of  play.  The  teacher  must  be  an  artist  in 
order  to  succeed  in  this  line  of  activity. 

This  discussion  is  not  a  plea  for  "  making  education  easy." 
It  is  rather  an  argument  for  approaching  hard  work  in  the  spirit 
of  play.  We  need  only  watch  the  games  of  children  to  realize 
that  supreme  effort  enters  into  play  as  it  hardly  does  in  the 
"  work "  which  they  do.  This  fact  is  extremely  valuable  in 
habit  formation.  As  much  as  anything  else,  arithmetical  reac- 
tions need  to  be  keyed  to  a  much  faster  rate.  Book  says  ("  Psy- 
chology of  Skill,"  p.  179),  in  discussing  the  factors  involved  in 
acquiring  the  technique  of  typewriting,  that  "  at  certain  definite 
stages  of  advancement  where  a  special  habit  or  group  of  habits  is 
being  perfected,  the  learners  are  especially  liable  to  settle  down 
to  a  rate  of  work  far  below  their  highest  possibility,  the  low  rate 
tending  to  become  habitual.  In  forced  learning  .  .  .  the 
strongest  incentives  are  lacking,  and  not  the  least  problem  con- 
nected with  educational  work  is  to  find  incentives  to  effort 
which  will  call  forth  all  the  energy  that  may  be  brought  to  bear 
on  the  mastery  of  the  subject  studied."  One  of  his  final  con- 
clusions is  that  improvement  depends  "  upon  how  strenuously 
the  learner  keeps  himself  applied  to  his  task."  If  we  accept 
these  conclusions  and  believe  in  the  compelling  power  of  play, 
the  motive  in  making  a  collection  of  arithmetical  plays  and 
recreations  becomes  clear.  The  same  writer  also  adds  (p.  118) 
that  attention,  speed,  and  accuracy  are  directly  correlated,  and 
this  fact  furnishes  another  reason  for  applying  this  motive  power 
to  the  load. 

President  Eliot  has  enumerated  the  sources  of  joy  in  work  as 
(1)  The  pleasure  of  exertion;  (2)  Achievement,  particularly 
competitive  achievement;  (3)  Cooperation,  involving  harmony 
and  rhythm;  (4)  Exercise  of  judgment,  intelligence,  and  skill; 
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(5)  Encountering  risks,  danger,  making  adventure.  These  five 
sources  may  also  be  the  chief  sources  of  pleasure  in  play.  Indeed, 
is  it  not  true  that  the  highest  form  of  work  is  always  done  in 
the  spirit  of  play,  whether  in  childhood  or  in  adult  life?  Child 
study  has  given  us  some  general  hints  as  to  the  kinds  of  activity 
to  be  expected  at  the  different  periods  of  childhood.  Sensory 
and  motor  activity  come  earliest.  Memory  is  strong  in  compari- 
son with  reasoning,  the  latter  coming  especially  at  the  beginning 
of  adolescence.  Guessing  and  imitation  come  early.  Imagina- 
tion makes  the  real  and  the  fancied  equally  evident.  Children 
play  with  each  other,  but  as  individuals  in  the  first  school  years. 
The  end  is  activity,  nearly  pure  play.  Organization  soon  becomes 
increasingly  possible  and  the  instincts  of  children  grow  complex 
and  perhaps  more  intense.  Ends  become  more  clearly  seen  and 
skill  becomes  desirable.  The  competition  instinct  especially 
increases.  From  ten  to  twelve  years  of  age  habit  formation  is 
at  full  tide.  Reasoning  develops  here  and  the  social  spirit  makes 
the  group  a  better  unit  with  which  to  work.  With  the  new  devel- 
opment come  self-consciousness  and  the  end  of  naive  play. 
The  time  for  the  formal  game  is  past,  now  the  serious  application 
may  be  made  clear.  We  must  use  the  motive  that  will  work, 
but  the  ideal  forces  for  the  higher  grades  are  group  competition 
and  the  beating  of  one's  own  record.  These  points  are  too 
general  to  be  more  than  suggestive,  but  it  is  well  to  have  them 
in  mind. 

In  making  a  collection  of  plays  and  games  with  an  arithmetical 
aspect,  it  soon  becomes  clear  that  these  have  usually  grown  in  an 
environment  unlike  that  of  the  schoolroom,  and  that  they  are 
therefore  not  all  adapted  to  use  there ;  but  it  is  also  evident  any 
teacher  will  be  glad  to  make  use  of  outside  factors  as  well  as 
of  those  that  appear  only  in  the  schoolroom.  This  emphasizes 
the  need  of  utilizing  the  play  instinct  in  new  ways  to  fit  the 
needs  of  the  case,  and  is  the  justification  for  the  brief  treatment 
of  the  characteristics  of  play  in  this  chapter. 

It  was  with  this  problem  of  adaptation  in  mind  that  the  follow- 
ing experiment  was  devised  not  long  ago  for  pupils  in  the  fifth, 
sixth,  and  seventh  grades  of  the  Horace  Mann  School  in  New 
York  City.     Two  ideas  governed  the  plan:  that  a  normal  child 
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likes  a  race  and  that  skill  in  addition  is  desirable.  A  sheet  of 
48  addition  problems  was  given  each  pupil,  as  suggested  by 
Professor  Thorndike,  seven  such  sheets  nearly  exhausting  the 
possible  combinations  of  the  numbers  from  one  to  nine.  The 
sheet  was  placed  face  down  upon  the  desk  and  the  name  and 
date  were  written  upon  the  back.  At  a  signal  the  paper  was 
turned  over  and  the  pupil  was  given  five  minutes  (in  some  grades, 
ten)  to  solve  as  many  problems  as  possible.  The  paper  was  then 
scored,  on  the  sole  basis  of  perfect  results.  Some  credit  might 
have  been  given  for  speed,  but  since  speed  and  accuracy  are 
found  to  be  directly  correlated,  it  did  not  seem  wise  to  introduce 
this  element.  Each  pupil  was  then  given  a  sheet  of  squared  paper 
on  which  to  keep  a  graph  of  his  progress  from  day  to  day.  This 
soon  became  the  "  temperature  chart "  of  each  pupil.  Many 
interesting  facts  developed  as  the  experiment  proceeded.  The 
teacher  found  that  she  had  a  surprisingly  accurate  gage  of  each 
pupil's  ability.  This  ability  varied  unexpectedly,  in  one  class 
from  four  to  eight  examples  done  in  ten  minutes  by  two  differ- 
ent pupils.  The  variability  of  some  children  from  day  to  day 
also  became  clear. 

The  motive  proved  very  strong.  The  pupil's  effort  was  to 
beat  his  own  record ;  but  when,  after  a  few  days,  the  classes  were 
averaged,  the  effort  changed  to  one  of  competition.  The  average 
gain  was,  in  room  X  of  the  seventh  grade,  7  per  cent  in  25 
minutes'  practice.  In  room  Y  of  the  same  grade  it  was  61  per 
cent  in  120  minutes'  practice,  and  in  room  Z  it  was  13  per  cent 
in  40  minutes'  practice.  In  the  sixth  grade  the  gain  was  25  per 
cent  in  40  minutes,  and  in  the  fifth  grade  75  per  cent  in  100 
minutes.  As  would  be  expected,  however,  individual  pupils 
varied  widely  from  this  average.  The  ten  minute  period  proved 
the  best  for  the  experiment.  This  exercise  is  practicable  for 
any  grade  above  the  fourth,  and  it  can  be  adapted  to  the  other 
arithmetical  processes.  If  done  in  many  schools  and  the  results 
compared,  we  should  have  a  valuable  standard  for  each  process.1 

In  the  list  which  follows  there  are  some  games  which  are  made 
to  serve  this  arithmetical  purpose.  The  arrangement  is  alpha- 
betic, and  not  in  order  of  importance  or  of  natural  sequence. 

1  In  this  connection  consult  the  standardized  tests  in  arithmetic  prepared 
by  S.  A.  Courtis  of  the  Detroit  (Mich.)  Home  and  Day  School. 
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The  ingenuity  of  the  teacher  will  enable  her  to  make  others  of 
similar  character  which  especially  fit  her  needs. 

Around  the  Circle.  The  digits  are  arranged  in  the  form  of  a 
clock  face  upon  the  blackboard.  Any  number  of  these  digits 
may  be  used  to  fit  the  grade  of  work.  A  digit  is  then  placed  in 
the  center  and  the  numbers  are  multiplied  by  it  as  rapidly  as 
possible.  If  a  pointer  can  be  made  to  swing  on  a  pivot,  the 
game  may  be  varied  by  taking  the  numbers  on  which  the  pointer 
rests.  The  game  can  also  be  varied  so  as  to  relate  to  addition 
and  subtraction. 

Backgammon.  This  well-known  game  involves  both  addition 
and  multiplication. 

Baseball  Percentages.  The  averages  of  the  teams  in  the  school 
or  in  the  national  leagues  are  always  interesting  to  boys.  The 
principle  may  also  be  applied  to  the  players'  averages. 

Bean  Bag.  Each  player  throws  two  bean  bags  at  a  board  in 
which  there  are  holes  of  different  sizes,  the  count  for  each  being 
different.  A  better  way  is  to  play  a  group  against  another  group 
having  scorers  for  each  side.  By  making  penalty  holes,  subtrac- 
tion may  also  be  introduced  into  the  game. 

Bird  Catcher.  A  variation  of  this  well-known  game  is  to 
have  the  children  sit  in  a  circle,  each  taking  a  number.  The 
pupil  in  the  center  gives  easy  examples.  When  a  result  is  the 
number  of  any  pupil,  he  holds  up  his  hands.  When  a  number 
already  agreed  vipon  is  the  result,  all  hold  up  their  hands. 

Blackboard  Relay.  The  class  is  divided  into  sections  having 
equal  numbers.  The  leader  is  given  a  piece  of  chalk.  At  the 
word  of  command  he  goes  to  the  board  and  does  the  example 
assigned  to  him,  returning  to  the  next  child  when  he  has  finished, 
and  so  on  to  the  last.  Correctness,  neatness,  and  good  order  may 
be  made  factors  in  winning.  Any  errors  in  the  work  may  be 
corrected  by  a  succeeding  pupil,  thus  keeping  in  mind  not  merely 
the  work  itself  but  also  the  formation  of  the  desired  habit. 

Buzz.  The  members  of  the  class  count  in  turn,  that  number 
having  any  multiple  of  a  given  number  saying  "  buzz,"  instead 
of  his  number.  Those  pupils  fall  out  who  miss  or  who  hesitate 
in  their  answers. 
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Card  games.  Card  games  involving  fractions  and  the  funda- 
mental operations  with  integral  numbers  have  been  devised.1 
These  are  suitable  for  all  grades  from  the  third  to  the  eighth. 

Chromatic  Spelling  Board.  This  also  has  the  numbers  on  it 
and  serves  the  purpose  of  familiarizing  the  beginner  with  the 
numbers  and  their  combinations. 

Climb  the  Ladder.  Draw  a  ladder  on  the  blackboard.  Put  a 
combination  on  each  step,  letting  each  pupil  climb  until  he  falls. 

Crockinole.  This  is  a  game  of  carroms  requiring  much  skill. 
The  number  of  pieces  left  on  the  board,  together  with  their 
position,  determines  the  count.2 

Cross  Questions.  This  familiar  game  can  be  played  with  a 
selected  type  of  arithmetic  questions.  One  half  of  the  class  is 
pitted  against  the  other,  a  pupil  leading  off  with  a  question  for 
the  other  side.  If  answered  correctly  and  quickly,  the  other  side 
asks  in  turn.  Children  failing  drop  out,  or  a  score  is  kept  by 
the  teacher. 

Dominoes  are  too  familiar  to  need  description.  The  game  is 
especially  valuable  for  making  correct  and  quick  calculations. 

Fairy  Tale  Lotto.  The  numbers  are  printed  on  sections  of  a 
picture.  These  are  fitted  by  matching  the  numbers  with  those 
on  the  picture.3 

Flinch.  This  is  a  card  game  which  can  be  played  by  children 
who  know  the  numbers  to  fifteen.  •  The  directions  for  playing 
are  too  long  to  be  included  in  this  list.  It  is  not  adapted  to  school 
use,  but  has  a  place  in  the  home. 

Fractions.  The  teacher  has  two  cards  on  which  are  fractions, 
and  the  children  add  these  fractions  in  turn.  If  the  answer  is 
correct,  but  is  not  in  its  lowest  terms,  the  pupil  gets  one  of  the 
fractions ;  if  it  is  reduced  to  lowest  terms  he  gets  both.  This  can 
be  applied  to  other  processes. 

Guessing  Game.  A  pupil  says :  "  I  am  thinking  of  two  num- 
bers of  which  the  sum  is  ten."  The  class  guesses  until  the  right 
numbers  are  obtained.  The  guesser  then  asks  a  similar  question. 
Instead  of  addition  the  other  fundamental  operations  may  be 
used. 


1  These  games  were  edited  by  David  Eugene  Smith,  and  are  published 
by  the  Cincinnati  Game  Co. 

2  Schwartz  Toy  Store,  New  York.     Price  $3.75  and  $5.00. 
8  Schwartz  Toy  Store,  New  York.    Price  $0.70. 
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Hide  and  Seek.  Combinations  are  placed  on  the  blackboard 
with  the  different  parts  missing — as,  14  +  3  =(  ?)  ;  14  +(  ?)=  17; 
(  ?)+  3  =  17 ;  4X(?)=24.  In  getting  the  answer  the  pupils 
unconsciously  repeat  the  combination  and  form  the  desired  habit. 
This  is  a  very  desirable  form  of  play,  and  it  is  characteristic  of 
the  kind  of  game  which  a  teacher  can  make  for  herself.  Instead 
of  the  symbol  (  ?)  it  is  advantageous  to  use  x,  thus  giving  a 
valuable  algebraic  form  that  will  be  helpful  at  a  later  time. 

Hop  Scotch.  This  game  is  too  familiar  to  need  description.4 
It  has  plenty  of  action,  and  it  familiarizes  the  pupil  with  the 
numbers. 

Hull  Gull.  This  is  similar  to  Odd  or  Even.  The  child  who 
holds  out  his  hand  cries,  "  Hull  gull,  hands  full,  parcel,  how 
many."  If  three  is  guessed  and  the  number  is  five,  he  says 
"  Give  me  two  to  make  the  five." 

Marbles.  This  ancient  game  has  many  variations  all  of  which 
require  counting.     Different  colors  should  have  different  values. 

Morra,  This  is  a  very  old  Roman  game  and  is  played  with 
great  enthusiasm  by  Italians,  old  and  young.  The  group  stands 
or  sits  in  a  circle.  Each  extends,  at  a  given  word,  all  or  any 
number  of  his  fingers.  An  immediate  estimate  is  made  as  to 
the  total  number.  All  are  then  added  to  see  who  is  nearest  right. 
This  can  be  easily  adapted  to  the  class-room. 

Multiplication  Lotto}  This  is  a  familiar  game  to  be  found 
in  any  large  toy  store. 

Nimble  Squirrel.  "  There  was  a  tree  and  fifty  branches.  A 
squirrel  started  on  the  first  branch,  jumped  up  three  branches, 
came  half  way  down,  went  three  times  as  high,  fell  half  way, 
saw  a  dog,  etc.    Where  is  he?" 

Odd  or  Even — a  game  for  two.  Each  takes  a  given  number 
of  marbles  or  beans.  One  places  his  hands  behind  his  back, 
arranges  the  objects  as  he  likes,  then  stretches  out  his  hand 
and  says  "  Odd  or  Even."  If  the  guesser  is  correct,  he  is  given 
a  marble,  if  wrong  he  pays,  the  other  saying,  "  Give  me  one  to 
make  it  odd"  (or  "even,"  as  the  case  may  be).  This  can  be 
played  with  a  time  limit.  The  members  of  the  class  may  be 
arranged  in  pairs  and  the  results  added  at  the  end  of  the  time. 

4  See  Johnson,  p.  113.  mentioned  in  the  bibliography  on  p.  14. 
•Schwartz  Toy  Store,  New  York.     Price  $040,  $0.50,  and  $1.50. 
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Peggy  (also  called  Trap  Bull  and  Tip  Cat).  This  is  an  out- 
of-door  game.  The  "  peggy  "  is  a  piece  of  wood  three  or  four 
inches  in  length  and  sharpened  at  each  end.  Each  player  has 
a  bat  with  which  he  hits  the  end  of  the  peggy  as  it  lies  on  the 
ground.  This  flies  into  the  air  and  he  hits  it  again.  He  then 
estimates  the  distance  in  bat  lengths.  If  this  proves  to  be  over, 
he  gets  no  credit.    This  is  valuable  for  estimating  distances.0 

Railroad  Train.  The  children  play  that  each  is  a  train,  except 
the  last  child,  who  is  the  destination.  Each  has  a  number  com- 
bination to  perform,  and  each  tries  to  be  as  fast  a  train  as 
possible. 

Ring  Toss.  Rings  of  different  colors  and  sizes  are  thrown 
at  a  standard.  The  rings  have  different  values  and  those  that 
encircle  the  standard  are  added  for  the  score. 

Roll  the  Hoop.  Draw  a  wheel  on  the  board,  or  use  an  actual 
wheel.  Place  number  combinations  for  spokes,  and,  by  stating 
the  results  in  order,  play  that  you  make  the  wheel  "  turn  "  as 
fast  as  you  can. 

Shuifle  Board  is  the  well-known  ship  game.  It  requires  ten 
or  more  wooden  discs  about  one  inch  thick  and  about  six  inches 
in  diameter.  These  are  shoved  with  a  stick  that  is  broad  at 
one  end  into  a  space  chalked  out  upon  the  floor.  This  space 
is  subdivided,  each  small  division  having  a  different  value.  The 
players  shoot  alternately,  the  score  being  determined  by  the  discs 
that  remain  on  the  counting  spaces  at  the  end  of  the  round. 
Penalty  areas  may  be  made.  It  is  interesting  to  note  that  the 
standard  way  of  writing  the  numbers  is  in  the  form  of  the 
Magic  Square. 

Simon  Says  "  Thumbs  Up."  One  pupil  acts  as  the  leader. 
Each  of  the  other  players  is  numbered  and  takes  the  position 
of  thumbs  up.  The  leader  says  "  Simon  says  15."  The  thumbs 
of  3  and  5  (the  factors)  must  go  down.  "  Simon  says  12 " 
2,  3,  4,  and  6  must  go  down.  A  penalty  may  be  given  for 
failure.7 

Standards.  Select  a  standard  of  speed,  say  two  seconds  for 
each  figure  written,  and  see  how  many  reach  it  or  beat  it. 


8  Johnson,  p.  173. 

T  Miss  Martin,  Teachers  College  Record,  January,  1909. 
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Tag.  Every  child  is  given  a  number.  One  child  is  named 
as  the  leader.  He  gives  orally  any  number  below  a  designated 
number.  All  pupils  having  numbers  which  are  factors  of  the 
given  number  must  change  seats.  They  must  be  tagged  while 
running  or  if  they  fail  to  run.8 

Ten  Pins  is  an  old  game  useful  in  counting  and  for  addition. 

Teetotums  is  an  old  game  played  with  a  dial  which  is  spun 
with  the  finger,  its  first  resting  point  giving  the  score.  This 
can  be  played  in  pairs,  each  of  the  two  pupils  belonging  to  a 
"  side.''  The  numbers  may  be  either  added  or  multiplied,  and 
finally  all  the  results  of  the  various  pairs  may  be  added  to  see 
which  side  wins. 

Top  Game.  A  top  is  spun  on  a  board.  This  knocks  down 
certain  numbers,  and  these  are  added  for  the  score. 

Top  Game.  Tops  are  spun  on  a  board  in  which  are  numbered 
holes.  The  numbers  in  which  the  tops  stop  are  multiplied  for 
the  score. 

Tivoli.  A  marble  is  shot  at  a  numbered  man.  The  marble 
rolls  back  into  a  numbered  hole.  The  numbers  are  multiplied 
for  the  score.9 

This  list  of  games  is  not  a  long  one.  Some  of  those  given 
are  not  practicable  for  schoolroom  use,  but  they  will  serve  to 
show  what  can  be  done,  and  in  time  a  better  and  larger  list  will 
be  evolved.  Of  course  the  use  of  these  games  should  not  inter- 
fere with  schoolroom  practice  so  as  to  cause  a  waste  of  time. 
A  game  may  be  played  with  freedom  and  still  have  perfect  order. 
The  standard  for  judging  the  value  of  such  play  must  be:  does  it 
assist  in  teaching  an  arithmetical  end  with  economy  of  time  and 
effort?  Play  often  clears  the  atmosphere  before  or  after  hard 
work. 

The  following  grouping  of  games  makes  us  realize  first  of  all 
the  inadequacy  of  the  list  of  games  for  class-room  purposes ;  but 
arithmetical  training  is  not  confined  to  the  class-room  and  a 
game  in  the  freer  play  of  the  home  or  out  of  doors  is  just  as 
effective  for  securing  our  ends.     The  hope  is  that,   with   the 


•  Miss  Martin,  Teachers  College  Record,  January.  1900. 

*  The  last  three  games  may  be  purchased  at  the  Schwartz  Toy  Store, 
New  York. 
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suggestive    list   of    games    and   the   arithmetical    end   in    view, 
teachers  will  invent  or  adapt  such  as  will  suit  their  needs. 

Grade  I.  Bean  bag,  hop  scotch,  marbles,  dice,  odd  or  even, 
morra,  chromatic  spelling  board,  ten  pins,  guessing,  nimble 
squirrel,  ring  toss. 

Grade  II.  Bean  bag,  odd  or  even,  hop  scotch,  morra,  hull 
gull,  guessing,  marbles,  nimble  squirrel,  dominoes,  teetotums, 
checkered  game  of  life,  parchesi,  flinch,  hide  and  seek,  climb 
the  ladder,  blackboard  relay,  bird  catcher.  Easy  problems  can 
be  given  as  puzzles. 

Grade  III.  Morra,  hull  gull,  dominoes,  nimble  squirrel,  teeto- 
tum games,  hop  scotch,  flinch,  hide  and  seek,  climb  the  ladder, 
blackboard  relay,  bird  catcher,  guessing,  peggy,  shuffle  board, 
crockinole,  lotto,  store,  Simon  says  thumbs  up,  tag,  buzz,  around 
the  circle,  roll  the  hoop,  railroad  train,  properties  of  table  of 
nines,  other  odd  properties  of  numbers  and  easy  puzzles. 

Grade  IV.  Morra,  dominoes,  teetotum  games,  peggy, 
moneta,  lotto  (both  games),  flinch,  shuffle  board,  Simon  says 
thumbs  up,  tag,  arithmetic  standards,  hide  and  seek,  guessing, 
climb  the  ladder,  roll  the  hoop,  railroad  train,  blackboard  relay, 
cross  questions,  magic  squares,  selections  from  number  curi- 
osities, tests  of  divisibility  and  easy  puzzles. 

Grade  V.  Dominoes,  teetotum  games,  morra,  peggy,  lotto, 
flinch,  shuffle  board,  Simon  says  thumbs  up,  tag,  arithmetic 
standards,  hide  and  seek,  buzz,  blackboard  relay,  cross  questions, 
magic  squares,  fractions  and  other  card  games,  selections  from 
number  curiosities,  and  easy  puzzles. 

Grade  VI.  Dominoes,  teetotum  games,  peggy,  fractions, 
backgammon,  lotto,  flinch,  crockinole,  arithmetic  standards, 
cross  questions,  number  curiosities,  puzzles;  group  contests  and 
"  beating  your  own  record  "  being  constantly  used  as  a  motive. 

Grade  VII.  Games  already  mentioned  as  far  as  possible,  but 
with  growing  emphasis  upon  the  group  games ;  puzzles  and  num- 
ber curiosities  being  continued  with  some  emphasis  on  rational- 
izing the  latter. 

Grade  VIII.  Continuation  of  the  grade  VII  program.  The 
object  of  the  game  in  this  grade  should  be  explained  as  an  effort 
to  obtain  skill,  and  the  rationalizing  of  puzzles  and  number  curi- 
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osities  should  be  an  object.  The  formal  game  gives  place  to 
the  exercise  invented  by  the  teacher  to  secure  habits  of  accuracy 
and  speed  in  the  processes. 

The  following  is  a  selected  bibliography : 

Play,  general  psychology  and  child  study. 

Groos,  Karl.    The  Play  of  Man.     New  York,  D.  Appleton  &  Co.,  1901. 

Gulick,  L.  H.  Psychological,  Pedagogical  and  Religious  Aspects  of 
Group  Games.     Pedagogical  Seminary,  Vol.  VI,  p.  135-151. 

Thorndike,  E.  L.     Elements  of  Psychology.     New  York,  Seiler,  1907. 

Kirkpatrick,  E.  A.  Fundamentals  of  Child  Study.  New  York,  Mac- 
millan  Co.,  1903. 

Johnson,  G.  E.  Education  by  Plays  and  Games.  Boston,  Ginn  and 
Co.,  1907. 

Of  these  Johnson  and  Kirkpatrick  are  most  valuable.  The  former 
contains  a  digest  of  the  general  discussion  on  play,  and  a  large  num- 
ber of  games  that  are  graded  and  divided  according  to  subjects. 

Collections  of  Games. 

Bancroft,  Jessie  H.  Rules  for  Games.  American  Sports  Publishing 
Co.,  1903. 

Bancroft,  Jessie  H.  Games  for  the  Playground,  Home,  School,  and 
Gymnasium.  New  York,  Macmillan  Co.  This  book  has  an  excellent 
introduction  and  a  large  and  well  classified  list  of  games. 

Benson,  J.  J.  The  Book  of  Indoor  Games.  Philadelphia,  J.  B.  Lippin- 
cott  Co.,  1904. 

Nugent,  Meredith.  New  Games  and  Amusements.  New  York,  Double- 
day,  Page  &  Co.     Cf.  Johnson  for  additional  bibliography. 

Mathematical  Recreations. 

White,  William  F.  A  Scrap  Book  of  Elementary  Mathematics.  Chi- 
cago, Open  Court  Publishing  Co.,  1908.  This  is  a  readable  but  not 
a  scholarly  book.     It  was  written  in  the  right  spirit  of  play. 

Ball,  W.  W.  R.  Mathematical  Recreations  and  Problems.  New  York, 
Macmillan  Co.,  1896.  This  is  the  standard  work  in  English.  The 
French  edition  is  even  better. 

Schubert,  H.  Mathematical  Essays  and  Recreations.  Chicago,  Open 
Court  Publishing  Co.,  1898. 

Ozanam.  Recreation  Mathematique.  Paris,  1790.  This  well-known 
work  went  through  several  editions. 

Fourrey.     Recreation  Mathematique.     Paris,  1901. 

Vinot,  Joseph.     Recreation  Mathematique.     Paris,  n.  d. 

Wentworth  and  Smith.  Complete  Arithmetic,  Part  II,  p.  216.  Bos- 
ton, Ginn  &  Co.,  1909. 

Smith,  David  Eugene.  The  Teaching  of  Arithmetic.  Teachers  Col- 
lege.    Fifth  edition,  1912. 

Ghersi,  I.    500  Giuocchi.     Milan,  1900. 


1.  EARLY    AND    RECENT    NUMBER   GAMES,    AND   THE   GAME   OF   LOTTO. 

2.  MODERN    NUMBER   GAMES. 


CHAPTER  II 

MATHEMATICAL  GAMES  —  ADAPTATIONS  FROM 
GAMES  OLD  AND  NEW 

Florence  James  Flynn 

Among  the  games  which  have  served  to  amuse  people  for 
generations  past  are  several  which  have  considerable  value  as 
arithmetical  drill.  It  is  the  purpose  of  this  chapter  to  give  a 
description  of  certain  of  these  games  that  seem  adapted  to  the 
use  of  school  children.  Most  of  them  may  be  varied  in  difficulty 
to  correspond  to  the  ability  of  the  player,  and  the  best  proof 
that  interest  will  be  aroused  is  found  in  the  fact  that  they  have 
retained,  for  so  long,  their  position  in  the  child  life  of  the  race. 

The  materials  necessary  in  most  cases  are  merely  sets  of  cards 
numbered  consecutively  from  one  to  thirteen,  although,  of 
course,  ordinary  playing  cards  can  be  used  if  desired.  The 
number  of  sets  required  depends  upon  the  number  of  players. 
In  general,  four  sets  are  sufficient  for  a  group  of  six  or  less, 
and  it  will  readily  be  seen  that  this  number  is  suggested  by  the 
ordinary  pack  of  playing  cards. 

It  is  quite  possible  for  the  pupils  to  make  their  own  cards.  It 
requires  uniform  rectangles  of  light  cardboard,  glazed  if  possi- 
ble, of  a  size  convenient  for  handling,  and  numbered  either  with 
written  numerals  in  the  center  of  each  card  or  with  numerals 
cut  from  a  calendar  and  pasted  on. 

If  it  is  possible  to  buy  cards  for  these  games,  the  "  Addition 
and  Subtraction  Game "  is  the  best  to  purchase.1  There  is  a 
set  of  excellent  games  for  which  these  are  devised.  By  taking 
out  the  cards  numbered  above  thirteen,  two  sets  may  be  used 
for  the  games  given  here. 

Ten  sets  of  cards  numbered  from  one  to  fifteen  are  used  in 


1 "  Addition  and  Subtraction,"  a  game  edited  by  David  Eugene  Smith. 
Price  $0.25.     Cincinnati  Game  Co.,  Cincinnati,  Ohio. 
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the  game  of  "  Flinch,"2  and  although  the  game  itself  is  of  no 
importance  as  drill  in  arithmetic,  the  cards  may  be  used  for 
number  games. 

Multiplication 

In  playing  this  game  it  is  desirable  to  use  four  sets  of  thirteens 
for  four  to  six  players.  Shuffle  the  cards  thoroughly  and  spread 
the  pack  face  downward  on  the  table.  The  first  player  draws 
three  cards  and  keeps  the  highest,  discarding  the  other  two  cards. 
The  same  player  draws  again,  taking  two  cards,  and  discards 
the  lower.  On  the  third  draw  only  one  card  is  taken.  The 
first  two  cards  retained  are  added  and  the  sum  multiplied  by  the 
third  card,  the  result  being  scored  by  the  player.  Each  player 
proceeds  in  turn  in  the  same  manner.  The  cards  discarded  by 
each  player  are  not  returned  to  the  pack.  When  all  the  cards 
are  exhausted,  the  scores  of  the  players  are  added ;  the  one 
having  the  highest  score  wins. 

An  interesting  variation  of  this  game  is  to  score  the  product 
of  all  three  cards  retained  at  each  play.  When  the  game  is 
played  by  a  group  of  younger  children,  all  the  numbers  retained 
at  each  play  may  be  added. 

Sequence 

In  this  game  we  use  four  sets  of  thirteens  for  four  to  six 
players,  as  in  the  preceding  case.  Shuffle  the  cards  thoroughly 
and  spread  the  pack  face  downward  on  the  table.  The  object 
of  the  game  is  to  obtain  a  sequence  of  cards  numbered  from 
one  to  thirteen. 

Each  player  in  turn  draws  three  cards,  discarding  all  those 
which  are  not  next  in  order  in  the  sequence  he  is  building.  For 
example,  the  first  player  draws  a  one,  two,  and  five;  he  retains 
the  one  and  two  and  discards  the  five ;  if,  at  his  next  turn,  he 
draws  three,  six,  and  seven,  he  retains  the  three,  discarding  the 
other  cards. 

It  is  permissible  to  add  the  numbers  on  two  cards,  thus  con- 
sidering them  as  one  for  the  purpose  of  making  the  sequence. 
For  example,  if  five  is  needed  in  a  player's  sequence  and  he 
draws  the  numbers  three,  two,  and  six,  he  may  combine  the 

2  "Flinch."     Price  $0.39.     Flinch  Game  Co.,  Kalamazoo,  Michigan. 
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three  and  two  to  make  five,  retaining  the  three  cards  drawn  and 
considering  them  as  representing  five  and  six  in  his  sequence. 

Thirty-one 

As  in  the  preceding  games,  we  use  four  sets  of  thirteens  for 
four  to  six  players.  Three  cards  are  dealt  to  each  player  and 
three  face  upward  on  the  table,  one  at  a  time. 

The  object  of  the  game  is  to  hold  three  cards  that  together  add 
to  thirty-one.  The  one  holding  cards  that  add  up  the  nearest 
to  thirty-one,  scores  one  point.  The  one  whose  cards  add  up  to 
exactly  thirty-one,  scores  two  points.  The  player  having  the 
highest  score,  when  the  cards  are  exhausted,  wins,  unless  the  score 
necessary  to  win  has  been  previously  decided  upon. 

The  game  is  played  as  follows :  Each  player  in  turn,  begin- 
ning with  the  one  on  the  left  of  the  dealer,  takes  up  a  card  from 
the  table,  substituting  one  from  his  own  hand  in  its  place.  The 
play  continues  until  one  player  announces  that  he  is  "  content," 
that  is,  he  thinks  he  will  be  unable  to  obtain  cards  which  will 
add  up  more  nearly  to  thirty-one  than  those  he  holds.  Each  of 
the  other  players  is  privileged  to  exchange  one  more  card  with 
the  board,  after  a  player  has  announced  himself  "  content." 
All  hands  are  then  exposed,  face  upward  on  the  table.  The 
player  whose  cards  add  up  the  nearest  to  thirty-one  scores.  All 
the  cards  that  have  been  used  are  laid  aside,  and  the  dealer  deals 
from  the  remainder  of  the  pack  as  before.  The  play  continues 
until  the  cards  are  exhausted,  when  the  one  having  the  highest 
score  wins. 

Any  number  as  twenty-one,  twenty-eight,  or  seventeen  may 
be  taken  as  the  required  number  instead  of  thirty-one.  A  varia- 
tion, in  the  case  of  twenty-one,  is  given  in  the  next  game  to  be 
described. 

Twenty-one 

A  card  game  of  some  interest,  adapted  from  a  well-known 
French  game,  requires  four  sets  of  cards  numbered  from  one 
to  eight  for  from  four  to  six  players.  The  cards  are  shuffled 
thoroughly  and  are  then  spread  face  downward  on  the  table. 

The  object  of  the  game  is  to  hold  cards  that  add  up  to  twenty- 
one.    One  point  is  scored  for  the  player  who  holds  cards  whose 
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sum  is  the  nearest  to  twenty-one  and  two  points  are  scored  for 
the  one  whose  cards  add  to  exactly  twenty-one.  No  score  is 
allowed  for  a  number  in  excess  of  twenty-one.  The  game  may 
be  decided  by  the  highest  score  made,  or  by  five,  ten,  or  any 
other  number  previously  decided  upon. 

Each  player  draws  in  turn.  When  all  have  drawn  as  many 
cards  as  they  wish,  the  hands  are  laid  face  upward  on  the  table 
and  are  counted.  Anyone  announcing  a  wrong  sum  forfeits  a 
point.  When  the  cards  are  exhausted,  they  are  re-dealt  in  case 
the  game  is  being  played  for  a  definite  number  of  points. 

Building  Game 

This  game  requires  four  sets  of  thirteens  for  two,  three,  or 
four  players.  The  cards  are  dealt  two  at  a  time  to  each  player 
except  the  dealer,  and  two  to  the  table,  after  which  two  are 
dealt  to  the  dealer.  This  order  is  then  repeated  once,  so  that 
each  player  has  four  cards  and  four  cards  lie,  face  upward,  on 
the  table. 

After  the  cards  given  to  each  player  have  been  played,  the 
dealer  deals  four  more  cards  to  each,  in  the  same  manner  as 
before,  except  that  no  cards  are  given  to  the  table.  This  method 
of  dealing  continues  until  all  the  cards  are  exhausted. 

The  object  of  the  game  is  to  obtain: 

1.  A  majority  of  the  cards,  for  which  the  holder  scores  2  points. 

2.  Cards  whose  sum  is  the  highest,  scoring 5  points. 

3.  Four  cards  bearing  the  number  1   (four  aces),  for 

which  the  holder  scores 4  points. 

4.  A  sweep  of  all  the  cards  on  the  table,  each  sweep 

scoring I  point. 

The  player  on  the  left  of  the  dealer  plays  first.  Each  plays 
in  turn  until  the  four  cards  are  exhausted,  when  the  dealer 
deals  another  set  of  four  cards  to  each.  A  player  has  the  fol- 
lowing possible  methods  of  play : 

1.  Pairing.  If  a  card  in  the  player's  hand  matches  a  card  on 
the  table  the  player  places  the  card  from  his  hand  on  the  latter 
and  takes  both  cards,  laying  them  face  downward  on  the  table 
in  front  of  him  to  be  counted  to  his  score  at  the  end  of  the  deal. 

2.  Combining.  If  the  sum  of  the  numbers  on  two  or  more 
cards  on  the  table  equals  a  number  on  a  card  in  his  hand,  the 
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player  may  collect  such  cards  on  the  table,  announce  their  sum, 
place  the  card  from  his  hand  upon  these  cards  and  take  all  the 
pile  to  add  to  his  winnings.  For  example,  if  the  player  has  a 
ten  in  his  hand  and  there  are  a  three  and  a  seven  on  the  table  he 
may  collect  the  three  and  the  seven,  place  the  ten  from  his  hand 
upon  them,  and,  announcing  "  three  and  seven  are  ten,"  may 
take  all  three  cards.  If  there  is  any  other  combination  making 
ten,  such  as  six  and  four,  or  if  there  is  a  ten  itself  on  the  table, 
he  may  gather  as  many  such  combinations  as  there  are  and  take 
them  all  with  the  ten  from  his  hand.  In  the  same  way,  any  other 
combination  of  numbers  may  be  made  and  taken  by  the  card 
representing  their  sum. 

3.  Building.  If  a  player  has  a  card  in  his  hand  which  with 
any  card  or  cards  on  the  table  will  make  a  number  represented 
by  another  card  in  his  hand,  he  may  collect  the  cards  on  the  table, 
place  upon  them  the  smaller  card  from  his  hand  and  announce 
the  number  to  which  he  is  building.  He  must  then  wait  until 
the  next  turn  to  take  the  '  build  '  so  made,  subject  to  certain 
possible  interferences  described  next. 

4.  Raising  a  Build.  It  is  permissible  for  a  player  to  raise  a 
build  made  by  a  previous  player,  in  one  of  two  ways :  first,  a 
player  may  increase  the  amount  of  the  build  by  adding  another 
card  from  the  table  and  take  the  build  immediately  with  a  card 
from  his  hand,  or,  second,  a  player  may  take  a  card  from  his 
hand  to  raise  a  build,  in  which  case  he  must  wait  for  another 
turn  before  taking  the  build. 

The  only  way  a  build  can  be  protected  from  being  raised  is  to 
place  two  builds  to  the  same  denomination,  one  upon  the  other. 
Thus,  a  build  to  sevens  consisting  of  a  two  and  a  five  and  also 
a  four  and  a  three,  or  a  build  to  sevens  composed  of  a  four  and 
a  three  and  also  a  seven,  or  one  consisting  of  two  sevens,  could 
not  be  raised. 

A  player  who  has  made  a  build  must  either  take  it  when  his 
turn  comes  again,  providing  no  one  else  has  taken  it,  or  he  must 
add  to  his  own  build,  or  start  another  build  or  take  a  pair.  He 
is  not  privileged  to  lay  a  card  down  on  the  table  when  he  has  a 
build  to  take. 

When  a  player  can  neither  pair,  combine,  build,  or  raise  a 
build,  he  must  place  a  card  face  up  on  the  table. 
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"  Sweeps  "  are  made  when  a  player  is  able  to  take  all  the  cards 
on  the  table.  The  Sweeps  are  scored  by  turning  face  up,  in  the 
pile  of  winnings,  the  card  that  made  the  Sweep. 

The  player  taking  the  last  trick  in  the  last  hand  wins  all  the 
cards  left  on  the  table. 

After  all  the  cards  are  played,  each  player  counts  his  cards. 
Then  each  player,  in  turn,  adds  the  numbers  on  his  cards,  while 
the  others  watch  to  correct  mistakes  and  to  demand  a  forfeit 
of  one  point  from  the  score  for  each  mistake.  The  one-cards 
and  sweeps  are  then  counted.  The  total  amount  of  each  play- 
er's winnings  is  added  to  his  score. 

The  game  is  complete  in  a  single  deal,  unless  some  definite 
number  of  points,  such  as  twenty-one,  or  thirty-one,  has  been 
decided  upon  previously.  (This  game  is  nearly  identical  with 
the  card  game  of  Casino.) 

Fifteens 

This  is  a  two-handed  game,  although  three  or  four  can  play, 
and  four  sets  of  thirteen  cards  are  used.  Six  cards  are  dealt  to 
each  player,  one  at  a  time.  Each  player  then  discards  two  cards 
face  downward  in  the  center  of  the  table.  The  top  card  of  the 
unused  part  of  the  pack  is  turned  face  up  and  the  number  of  the 
card  starts  the  counting. 

The  object  of  the  game  is  to  hold  (1)  combinations  of  cards 
which  will  add  up  to  fifteen,  (2)  cards  of  the  same  denomination, 
and  (3)  sequences. 

A  pair  counts 2  points. 

Three  cards  of  the  same  denomination,  forming  3 
pairs,  count •  •  •     6  points. 

Four  cards  of  same  denomination,  forming  6  pairs, 
count 12  points. 

Sequences  count  the  same  number  of  points  as  there 
are  cards  in  the  sequence.    One,  two,  and  three  count     3  points. 

One,  one,  two,  and  three  count  for  two  sequences  of 

3  each 6  points. 

A  sequence  of  high  numbers  counts  the  same  as  a 

sequence  of  low  ones. 

Any  combination  of  numbers  which  makes  fifteen 
counts 2  points. 

For  example,  a  hand  containing  ten,  ten,  two,  and  three  counts 

4  points  for  two  fifteens  and  2  points  for  a  pair,  6  in  all. 
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A  hand  containing  eight,  seven,  eight,  seven,  counts  8  points 
for  the  four  combinations  of  fifteen  and  4  points  for  the  two 
pairs,  12  points  in  all.  All  the  possibilities  of  counting  must  be 
taken  into  consideration  when  making  the  discard. 

The  game  is  played  as  follows : 

Each  player,  having  discarded  two  cards  which  are  lying  in 
the  center  of  the  table,  holds  four  cards.  A  card  is  turned  up 
on  the  pile  of  unused  cards.  The  non-dealer  lays  down  a  card 
face  up  in  front  of  him  and  announces  its  sum,  when  added  to 
the  card  turned  up  on  the  pack. 

If  the  player  has  a  card  which  will  make  the  sum  fifteen,  he 
plays  it  and  scores  two  points.  If  he  can  make  a  pair,  he  does 
so  and  scores  two  points.  If  he  can  not  play  so  as  to  score,  he 
plans  to  play  such  a  card  as  will  give  him  the  best  opportunity 
to  count  thirty-one  or  the  nearest  to  thirty-one  on  a  later  play. 

The  player  who  plays  a  card  that  brings  the  count  to  exactly 
thirty-one,  called  game,  scores  two  points. 

The  player  who  plays  the  card  that  approaches  nearest  to 
thirty-one  in  the  count  scores  for  the  last  card,  one  point.  It 
is  required  that  the  count  be  brought  as  near  to  thirty-one  as 
possible,  before  a  new  count  is  begun.  One  player  may  be 
obliged  to  play  several  cards  in  succession  in  order  to  bring  the 
count  up  to  nearly  thirty-one.  For  example,  if  the  count  is 
twenty-five  and  one  player  holds  a  nine  and  a  ten  and  the  other 
a  two  and  a  three,  the  first  player  cannot  play  but  the  second 
plays  the  two  and  the  three,  both  making  the  count  thirty,  and 
scores  one  for  "  last."  The  second  player  plays  and  counts 
"  nine,  nineteen,  and  one  point  for  last  card." 

When  all  four  cards  have  been  played,  the  non-dealer  takes  up 
his  cards  which  he  placed  in  front  of  him  as  he  was  playing, 
and  lays  them  in  a  row  face  up  on  the  table.  He  counts  aloud 
naming  first  the  combination  and  then  the  points  to  be  scored  for 
it,  naming  fifteens,  pairs,  and  sequences  as  they  occur.  For  ex- 
ample, a  hand  containing  eight,  eight,  seven,  and  six  is  counted, 
"  fifteen-2,  fifteen-4,  a  pair-6,  two  sequences  of  three-12."  The 
points  scored  for  the  final  count  of  the  hand  are  12. 

The  dealer  counts  his  hand  in  the  same  way.  The  dealer 
counts  the  four  cards  of  the  discard  in  the  same  manner  and 
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adds  these  points  to  his  score.  The  deal  alternates  and  each  in 
turn  has  this  advantage  of  claiming  the  points  counted  in  the 
discard.  The  non-dealer  takes  into  account  the  fact  that  his  dis- 
card will  be  used  to  score  for  his  opponent  and  does  not  dis- 
card cards  which  are  valuable  in  forming  combinations. 

Sixty-one  points  constitute  a  game.  The  one  who  first  scores 
this  number  wins  the  game,  no  matter  at  what  stage  a  hand  may 
be.  A  different  discard  is  often  made  when  the  game  is  nearly 
ended,  for  scoring  during  the  play  is  of  more  value  than  scoring 
in  the  final  count  of  the  hand.  (This  is  identical  with  the  card 
game  of  Cribbage  except  that  the  counts  based  on  the  suits  such 
as  a  "  Flush  "  are  not  included.) 

Solitaire  Games 

The  games  in  this  group  were  intended  originally  for  a  single 
player  and  still  are  played  independently.  The  games  are  much 
more  interesting  when  several  play  at  the  same  time  and  com- 
pete with  one  another.  It  is  desirable  that  they  be  so  used  for 
arithmetical  drill. 

Take  Fourteen 

This  game  requires  the  use  of  four  sets  of  thirteens  for  each 
player.  The  dealer  shuffles  the  cards  thoroughly,  and  then  deals 
them  into  twelve  piles  face  upward,  placing  a  card  on  each  pile 
in  succession.  When  all  the  cards  are  dealt,  the  first  four  piles 
will  contain  five  cards  each,  and  the  others  four  cards  each. 

The  object  of  the  game  is  to  clear  the  table  of  cards. 

When  two  or  more  are  playing  at  the  same  time,  the  game  is 
won  by  the  one  who  scores  the  largest  amount  in  a  given  number 
of  deals.  One  point  is  scored  for  each  combination  of  fourteen 
that  is  made. 

The  game  is  played  by  removing  any  exposed  cards  that 
together  add  up  to  fourteen.  This  is  continued  until  all  the  cards 
are  removed  or  until  no  more  such  combinations  can  be  made. 

A  variation  of  this  game  is  to  remove  numbers  which  multi- 
plied together  make  sixty.  Still  another  is  to  remove  numbers 
which  add  to  twenty-one.  This  is  adapted  from  the  card  game 
of  the  same  name. 
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Number  Eleven 

In  this  game  four  sets  of  elevens  are  needed  for  each  player. 

Deal  six  cards  in  a  row  on  the  table,  face  upward,  and  beneath 
them  five  in  a  row. 

Remove  any  cards  which  will  add  to  eleven  and  fill  the  vacant 
places  from  the  pack. 

For  a  single  player,  the  object  is  to  dispose  of  all  the  cards. 

When  there  is  more  than  one  player,  the  object  is  to  score 
the  greatest  number  of  points  in  a  given  number  of  deals.  A 
point  is  scored  for  each  eleven  removed.  (This  game  is  adapted 
from  the  usual  card  game  "  Eleven.") 

Take  Ten 

Four  sets  of  thirteens  are  used  for  each  player.  The  dealer 
places  thirteen  cards  face  upward  in  three  rows,  two  rows  of 
five  cards  each  and  one  of  three  cards.  The  players  in  turn 
remove  any  cards  which  together  add  up  to  ten  and  the  dealer 
replaces  them  with  cards  from  the  pack.  The  cards  ten,  eleven, 
twelve,  and  thirteen  can  be  removed  only  when  all  four  are 
exposed  at  the  same  time. 

The  object  of  the  game  for  one  player  is  to  remove  all  the 
cards.  For  two  or  more  players  the  object  is  to  score  the  most 
points  in  a  given  number  of  deals.  (This  is  adapted  from  the 
card  game  of  "  Take  Ten.") 

Tit-Tat-To 

This  game  requires  only  one  sequence  of  cards  from  one  to 
nine.  The  cards  are  shuffled  thoroughly  and  placed  in  three 
rows  of  three  each,  face  up. 

The  game  is  to  arrange  the  cards  so  that  the  sum  of  each  row, 
horizontal,  perpendicular,  and  diagonal,  is  fifteen.  (It  is,  of 
course,  identical  with  the  card  game  of  Tit-Tat-To,  and  simply 
builds  up  a  Magic  Square.) 

Magic  Seven 
In  this  game  four  sets  of  thirteens  are  needed.    The  cards  are 
dealt  one  at  a  time  face  upward  upon  the  table,  the  numbers 
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of  the  cards  being  added  as  the  deal  goes  on.  When  seven  or 
any  multiple  of  seven  is  reached,  all  the  cards  which  form  the 
number  are  discarded. 

It  is  permissible  not  only  to  add  the  cards  in  the  order  in 
which  they  are  dealt,  but  also  to  add  in  reverse  order  and  to 
discard  accordingly.  For  example,  if  five,  eight,  two,  and  five 
have  been  dealt  the  sum  is  twenty  and  hence  no  multiple  of 
seven ;  but  adding  in  reverse  order  five  and  two  make  seven, 
hence  the  five  and  two  can  be  discarded. 

The  game  consists  in  removing  all  the  cards  from  the  table. 
If  more  than  one  plays,  the  one  having  the  fewest  cards  left 
wins.     (This  is  adapted  from  the  card  game  of  Magic  Sevens.) 

Magic  Sixes 

This  game  is  played  like  the  preceding  one,  only  that  four 
sets  of  elevens  are  used. 

Rejected  Numbers 

This  game  requires  four  sets  of  thirteens  for  each  player. 
The  object  of  the  game  is  to  hold  as  few  cards  as  possible  at' 
the  end.  The  cards  are  thoroughly  shuffled,  and  are  then  divided 
into  two  approximately  even  parts.  One  part  is  laid  aside,  and 
from  the  other  part  all  cards  whose  sum  equals  a  number  decided 
upon  in  advance  are  discarded,  the  number  being,  for  example, 
twenty-four,  thirty-six,  or  seventeen. 

The  dealer  then  shuffles  together  the  unused  part  and  the 
cards  not  discarded  from  the  used  part,  and  divides  them  into 
halves  as  before,  after  which  the  discard  proceeds  again  as 
before. 

After  a  third  shuffle  and  division  into  halves,  with  the  discard 
as  before,  the  number  of  cards  that  are  left  counts  against  the 
player's  score. 

The  one  having  the  fewest  cards  left  after  the  three  discards 
is  the  winner.  (This  is  adapted  from  the  card  game  of  "Re- 
jected Hearts.") 

Rejected  Factors 

This  game  is  played  in  the  same  way  as  "  Rejected  Numbers  " 
except  that  numbers   are   discarded   which   multiplied   together 
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make  a  given  number,  as  sixty.  It  is  permissible  to  add  together 
two  or  more  cards  to  make  a  factor.  When  the  game  is  finished, 
each  person  must  verify  his  discards  by  announcing  them  orally 
while  going  over  them. 

Ninety-one 

In  this  game  four  sets  of  thirteens  are  required  for  each 
player.  The  cards  are  dealt  face  up  into  thirteen  piles  of  four 
cards  each.  The  object  of  the  game  is  so  to  rearrange  the 
cards  that  the  numbers  exposed  on  all  the  piles  shall  add  up 
to  ninety-one,  this  being  the  sum  of  the  numbers  in  the  sequence 
one  to  thirteen.  It  is  permissible  to  remove  the  top  card  from 
any  pack  to  any  other  pack.  (This  is  identical  with  the  card 
game  of  Ninety-one.) 

Old  Maid 

Four  sets  of  thirteens  are  needed  for  four,  five,  or  six  players. 
The  game  is  played  like  the  ordinary  card  game  of  old  maid, 
except  that  it  is  permissible  to  pair  a  number  with  two  or  more 
numbers  which  added  together  make  its  equal.  The  Old  Maid 
is  the  one  who  holds  the  cards  having  the  largest  sum  when  all 
possible  pairs  have  been  made. 

Dominoes 

Among  the  many  games  that  can  be  played  with  dominoes,  the 
ones  called  "  All-Fives  "  and  "  All-Threes  "  are  the  most  simple, 
and  they  are  exceptional  in  the  amount  of  drill  afforded  in  mul- 
tiplication and  division  as  well  as  addition.  The  general  method 
of  play  in  domino  games  is  too  well  known  to  need  description. 
Any  encyclopedia  gives  the  general  directions.  The  games  of 
"  All-Fives  "  and  "  All-Threes  "  differ  from  the  other  games  in 
that  points  are  scored  during  the  game. 

In  the  "  All-Fives  "  game,  points  are  scored  for  playing  a 
domino  which  makes  the  sum  of  the  ends  of  the  domino  line  a 
multiple  of  five.  For  example,  if  the  ends  are  six  and  four,  the 
player  scores  2  because  two  times  five  are  ten.  Doubles  are 
played  cross-wise  and  hence  are  counted  double,  that  is,  double 
six  counts  twelve. 

"  All-Threes  "  is  identical  with  "  All-Fives  "  except  that  mul- 
tiples of  three  score. 
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Variations  of  this  game  may  be  made  by  selecting  any  other 
number  for  the  basis  of  scoring.  The  domino  sets  numbering  to 
double  nines  are  the  more  desirable. 

A  variation  in  the  rules  which  allows  dominoes  to  be  matched 
to  all  four  sides  of  each  double,  increases  the  number  of  possible 
plays  and  gives  drill  in  the  handling  of  larger  numbers. 

The  player  who  plays  out  all  of  his  dominoes  first  scores  the 
sum  of  the  dominoes  held  by  the  other  players,  counting  the 
nearest  multiple  of  the  number  selected  as  the  basis  of  the 
scoring. 

Parchesi 

This  game  and  numerous  others  of  its  type  may  be  varied  to 
give  more  mathematical  drill  without  destroying  any  of  the  inter- 
est. For  example,  the  men  may  be  advanced  by  the  product  of 
the  dice  numbers  thrown,  rather  than  by  their  sum. 

It  is  well  to  make  the  rule  that  when  a  man  approaches  a  home, 
if  too  large  a  number  is  thrown  to  send  him  home,  the  man  must 
count  out  all  the  numbers  by  counting  in  reverse  order  when  the 
home  is  reached.  For  example,  if  seven  is  required  to  send  a 
man  home  and  twelve  is  the  product  of  the  throw,  the  man  counts 
seven  to  the  home  and  then  back  five  stations,  where  he  stays 
until  the  next  play. 

Buzz 

In  this  game  each  player  counts  in  turn  a  number  in  the 
sequence  from  one  to  a  hundred,  with  the  exception  that  seven 
and  each  of  its  multiples  are  replaced  by  the  word  "  Buzz." 
A  player  who  makes  a  mistake  drops  out  of  the  game.  The  regu- 
lation that  numbers  in  which  seven  is  pronounced  (as  seven- 
teen, twenty-seven  and  the  others  in  which  seven  is  not  a  mul- 
tiple) should  be  replaced  by  "  Buzz,"  is  a  poor  one  and  should 
be  abandoned. 

To  vary  this  game  and  make  it  of  more  value,  substitute  for 
the  word  "  Buzz  "  the  names  of  two  or  more  numbers  when  their 
multiples  are  reached.  For  example,  replace  the  multiples  of  six 
and  eight  by  the  words  "  sixes "  and  "  eights "  respectively. 
The  limit  of  the  counting  may  be  one  hundred  forty-four  when 
larger  numbers  are  chosen. 

The  game  is  prolonged  if  made  to  require  three  points,  a  point 
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being  scored  by  each  one  who  counts  to  the  limit,  a  plan  that  also 
adds  materially  to  the  interest,  since  it  gives  a  player  more  than 
one  chance  to  win. 

Jack-Stones 

A  set  of  numbers  to  be  played  with  jack-stones  is  arranged  as 
follows : 

Toss  one  jack  from  the  palm,  saying  "  two,"  and  catch  it  on 
the  back  of  the  hand.  Then  toss  it  from  the  back  of  the  hand, 
saying  "  four,"  and  catch  it  on  the  palm.  Continue  until  twenty- 
four  is  reached. 

Count  by  threes  with  the  same  movement  of  the  jack  until 
thirty-six  is  reached. 

Count  in  the  same  manner  by  fours,  fives,  etc.,  up  to  and 
including  twelves. 

The  same  rule  prevails  as  in  an  ordinary  game  of  Jack-Stones. 
If  a  player  fails  either  in  catching  the  jack  or  in  counting  cor- 
rectly, he  loses  his  turn.  When  his  turn  comes  again,  he  must 
start  at  the  figure  on  which  he  failed.  The  player  wins  who 
completes  the  set  of  numbers  first. 

Bouncing  Ball 

The  formula  used  in  the  preceding  game  may  be  used  in  bounc- 
ing a  ball.  The  ball  either  may  be  caught  each  time  it  bounces, 
or  may  be  returned. 

Factors 

A  large  number  is  given,  from  which  to  find  as  many  factors 
as  possible  in  a  given  time.  For  example,  seven  hundred  twenty 
or  three  hundred  sixty  may  be  given  and  the  time  limited  to  five 
minutes.  The  one  finding  the  largest  numbers  of  factors  wins. 
The  winner  reads  his  list  aloud,  and  anyone  who  discovers  a 
mistake  adds  one  to  his  score,  while  the  reader  loses  one  from 
his. 

Number  Building 

For  four,  five,  or  six  players,  prepare  four  sets  of  small  card- 
board squares  on  which  are  written  the  numbers  used  in  the 
multiplication  tables. 

The  numbered  squares  are  placed  in  the  center  of  the  table, 
face  downward.  Each  player  draws  a  square  and  the  one  with 
the  lowest  number  leads.     The   leader  draws   a  number   and 
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places  it  face  upward  in  front  of  him.  The  next  player  does 
likewise,  and  this  is  continued  until  someone  draws  a  number 
which  is  the  product  of  two  other  numbers  in  sight.  The  player 
who  has  drawn  this  number,  takes  all  three  numbers  and  places 
them  in  a  pile  with  the  product  number  on  top.  The  play  con- 
tinues until  a  player  has  ten  different  products.  (This  is  adapted 
from  the  word  game  of  "  Logomachy.") 

Lawyer 

In  this  game  the  leader  is  called  Lawyer.  The  players  are 
seated  in  two  rows  facing  each  other,  those  seated  opposite  one 
another  being  partners.  The  Lawyer  then  asks  a  series  of  ques- 
tions in  mental  arithmetic. 

The  game  is  played  as  follows :  The  Lawyer  asks  a  question 
of  a  player  and  the  player's  partner  answers  immediately  in  the 
same  form  as  if  the  question  were  addressed  to  him.  For  ex- 
ample, the  Lawyer  asks  "  Can  you  tell  me  how  much  five  times 
eight  are?"  and  the  partner  of  the  one  questioned  must  answer 
without  hesitation,  "  Yes,  I  can  tell  you  that  five  times  eight  are 
forty."  If  the  one  addressed  answers,  he  becomes  the  Lawyer. 
If  the  partner  makes  a  mistake  in  his  answer,  he  becomes  the 
Lawyer.  In  case  both  make  mistakes,  the  Lawyer  decides  who 
is  to  take  his  place.  (This  is  adapted  from  the  parlor  game  of 
the  same  name.) 


CHAPTER  III 

RITHMOMACHIA,  THE  GREAT  MEDIEVAL  NUMBER 

GAME1 

David  Eugene  Smith  and  Clara  C.  Eaton 

When  the  subject  of  number  games  shall  be  adequately  treated, 
and  the  long  and  interesting  story  comes  to  be  told  of  how  the 
world  has  learned  to  handle  the  smaller  numbers  quite  as  much 
through  play  as  through  commerce,  the  climax  will  probably  be 
found  in  the  chapter  relating  to  the  Battle  of  Numbers,  the  Rith- 
momachia  of  the  Middle  Ages.  For  here  was  a  tournament 
worthy  of  intellectual  foes,  a  play  that  outranked  chess  as  much 
as  chess  surpasses  mere  dicing,  and  a  game  that  was  by  its  very 
nature  closed  to  all  save  selected  minds  that  had  been  trained  in 
the  Boethian  arithmetic,  the  Latinized  Nicomachus,  the  last  great 
effort  in  the  Pythagorean  philosophy  of  numbers.  The  game  is 
not  one  for  immature  minds,  however,  either  adult  or  youthful, 
and  those  who  seek  merely  food  for  children's  minds  should 
dismiss  this  chapter  at  once. 

But  when  the  story  of  Rithmomachia  comes  to  be  told,  the  one 
who  relates  it  will  have  no  easy  task,  and  the  object  of  this  paper 
is  rather  to  set  forth  the  problem  than  to  solve  it.  For  although 
we  have  manuscripts  of  three  writers  of  the  eleventh  century, 
two  of  the  twelfth,  one  of  the  thirteenth,  and  Bradwardin's  work 
of  the  fourteenth,2  and  although  we  have  several  printed  trea- 


1  Reprinted,  with  a  few  modifications,  from  the  American  Mathematical 
Monthly,  April,  1911,  with  the  permission  of  the  editors. 

2  There  is  a  twelfth  century  manuscript  of  Hermannus  Contractus 
(1013-1054)  at  Paris,  and  others  of  later  date  in  various  libraries.  Wap- 
pler  has  published  this,  and  also  a  treatise  by  Asilo  (before  1077),  with 
part  of  an  anonymous  one  of  the  twelfth  century.  Odo  also  wrote  on  the 
subject  in  the  eleventh  century.  Peiper  has  edited  Fortolfus's  work  of 
the  twelfth  century.  Several  other  manuscripts  are  known.  Consult 
Wappler,  in  the  Zeitschrift  filr  Mathematik  und  Physik,  Vol.  37,  p.  1 
(1892),  and  Peiper  in  the  Abhandlungen,  Vol.  3  (1880). 
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tises  on  the  subject,3  we  know  practically  nothing  of  the  origin 
of  the  game.  We  only  know  that  the  medieval  writers  attributed 
it  to  Pythagoras,  that  no  trace  of  it  has  been  discovered  in 
Greek  literature,  and  that  no  mention  of  it  has  been  found  before 
the  time  of  Hermannus  Contractus  (1013-1054).  The  name, 
which  appears  in  a  variety  of  forms,4  points  to  a  Greek  origin, 
the  more  so  because  Greek  was  little  known  at  the  time  when  the 
game  first  appears  in  literature.  Based  as  it  is  upon  the  Greek 
theory  of  numbers,5  appearing  as  it  does  with  a  Greek  name, 
necessarily  a  game  known  to  but  few  and  one  that  would  naturally 
pass  from  the  elite  to  the  elite,  attracting  no  attention  from  the 
populace,  it  is  easy  to  feel  that  the  origin  of  the  game  is  to  be 
sought  in  the  Greek  civilization,  and  perhaps  in  the  later  schools 
of  Byzantium  or  Alexandria.  The  very  fact  that  a  game  so  well 
known  as  to  justify  printed  treatises  in  Latin,  French,  Italian, 
and  German,  in  the  sixteenth  century,  and  to  have  public  adver- 
tisements of  the  sale  of  the  board  and  pieces  under  the  shadow 
of  the  old  Sorbonne,6  and  that  this  game  has  been  forgotten  for 
upwards  of  three  centuries  of  modern  civilization,  shows  how 
easily  it  might  have  left  no  record  during  the  period  which  we 
so  truly  designate  as  the  dark  ages.  Furthermore  the  early  manu- 
scripts are  so  obscure  and  condensed  as  to  show  that  they  pre- 
supposed a  knowledge  of  the  game,  merely  summarizing  some  of 
the  more  difficult  rules  to  be  followed,  so  that  it  would  seem  a 
proper  conjecture  that  scholars  were  transmitting  it  by  word  of 
mouth,  only  recording  now  and  then  a  few  directions  that  were 
not  so  easily  retained  in  the  memory. 

The  game  was  played  on  a  board  resembling  the  one  used  for 
chess  or  checkers,  with  eight  squares  on  the  shorter  side,  but 
with  sixteen  on  the  longer  side.  The  forms  used  for  the  pieces 
were  triangles,  squares,  circles,  and  pyramids,  and  the  pieces  were 


*  We  have  made  free  use  of  the  brief  description  given  by  Jacobus 
Faber  Stapulensis  (1406),  possibly  from  Shirewood's  manuscript,  and  the 
works  of  Boissiere  (French  edition  1554,  Latin  edition  1556)  and  Barozzi 
(1572).    Abraham  Riese   (1562)  published  Asilo's  manuscript. 

*  Correctly,  Rithmomachia.  but  also  in  such  incorrect  forms  as  Ryth- 
momachia   (Battle  of  Rhythms),  Rithmimachia,  Rythmimachia,  etc. 

1  That  is,  upon  the  Arithmetic*!  as  distinguished  from  the  Logistice, 
the  former  being  the  theory  and  the  latter  the  practice  of  numbers. 

"One  of  the  editions  of  Boissiere  advertises  the  sale  of  this  material  at 
the  shop  of  "  John  the  Gentile." 
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set  as  is  shown  in  the  illustration  (Fig.  1)  here  given  from 
Boissiere.  In  this  setting  the  white  pieces  are  numbered  in  the 
same  way  as  the  black  pieces  in  the  work  by  Jacobus  Faber 
Stapulensis,  so  that  the  color  had  no  significance.  The  names 
of  the  pieces  and  their  position  before  the  opening  of  the  game 
are  shown  in  Fig.  2,  the  lower  ones  being  called  the  Evens  (start- 
ing from  the  even  numbers  2,  4,  6,  8),  and  the  upper  ones  being 
called  the  Odds.  The  dots  placed  below  the  numbers  serve  to 
mark  the  bottom  of  the  piece,  so  that  6  shall  not  be  confused 
with  9,  81  with  18,  etc. 

The  first  row  on  each  side  (Fig.  2)  is  made  of  the  odd  and 
even  numbers,  respectively,  unity  being  admitted  as  not  a  number 
"  sed  fofis  et  origo  numerorum."  The  second  row  is  made  up 
of  the  squares  of  the  first.  The  sum  of  the  two  rows  gives  the 
first  row  of  triangles.  The  second  row  of  triangles  is  formed 
from  the  first  one  by  means  of  a  relation  known  as  superparticu- 
laris ;  that  is,  a  number  in  the  second  row  is  found  by  joining  the 
corresponding  number  in  the  first  row  to  an  aliquot  part  of  it 
determined  by  the  number  in  the  first  circle  at  the  top.  For 
example,  81  is  obtained  from  72  by  adding  |  of  J 2,  8  being 
the  number  in  the  circle  at  the  top  of  that  column.  Similarly, 
42  =  36  +  J  of  36,  20  =  16  +  i  of  16,  and  6  =  4  +  \  of  4.  The 
ratios  of  the  aliquot  parts  added,  to  the  numbers  at  the  top,  are 
therefore  I  (sesquialtera),  f  (sesquiquarta),  etc.  The  relation 
of  the  lower  triangles  of  each  side  to  the  lower  circles  of  the 
other  side  does  not  seem  to  have  been  noticed.  The  first  row  of 
squares  is  formed  by  adding  the  respective  triangles  (9  +  6=  15, 
25  +  20  =  45,  etc.),  but  one  square  on  each  side  (91  for  the 
Evens,  and  190  for  the  Odds)  is  replaced  by  a  pyramid.  These 
pyramids  are  formed  by  superposing  squares  (thin  prisms),  and 
are  used  to  call  attention  to  the  peculiar  construction  of  the  num- 
bers which  they  represent.  Thus  91  =  62  +  52  +  42  +  32  +  22  +  1, 
and  190  =  82  +  72  +  62  +  52  +  42.  Since  the  former  contained 
the  squares  of  all  numbers  from  1  to  6,  it  was  called  a  perfect 
pyramid,  but  since  the  latter  lacked  32  +  22+i2  it  was  known 
as  tricurta  (thrice  curtailed). 

The  lower  row  of  squares  is  obtained  from  the  upper  one 
by   a    formula   somewhat   like   the   one   used   in   obtaining  the 
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FIG.   2.      THE   SETTING  OF  THE   PIECES 
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lower  row  of  triangles.  In  the  case  of  the  squares,  if  we 
call  the  number  in  the  circle  at  the  top  n,  and  the  number  in 
the  upper   square  s,   then   the  number  in   the   lower   square   is 

(2M+l\          _,         /2-2  +  l\                  5                          /2'4+l\ 
— . —  \s.    Thus( ■ l-i5=|-i5  =  25;( • 1-45  = 
»  +  1  /                  \    2  +  1    /                                 \    4  +  1    / 

|-45  =  8i,  and  so  on.  The  ratio  between  25  and  15,  $,  is  one 
of  the  superpartientes,  namely,  the  superbipartientes  (surpass- 
ing by  two  parts).  It  should  be  said,  however,  that  other  rules 
are  given  for  the  derivation  of  these  numbers,  and  that  there  are 
slight  variations  in  the  pieces,  but  these  have  no  significance. 

The  pieces  are  now  arranged  for  the  opening  of  the  play  in 
the  manner  shown  in  Fig.  1.  The  players  move  the  pieces  in 
turn,  as  in  chess.  A  circle  moves  one  space,  a  triangle  three, 
and  a  square  four.  The  game  consists  in  capturing  an  oppo- 
nent's pieces,  this  being  effected  in  one  of  four  ways — by  meet- 
ing, by  assault,  by  ambuscade,  and  by  siege. 

The  method  by  meeting  may  be  illustrated  as  follows :  If 
Even's  triangle  25  can,  by  advancing  three  spaces,  reach  Odd's 
circle  25,  Even  does  not  move  his  piece,  but  simply  takes  up 
his  opponent's. 

The  capture  by  assault  is  effected  in  this  way:  If  a  smaller 
number,  multiplied  by  the  number  of  vacant  spaces  between  it 
and  a  larger  one,  equals  the  larger  one,  it  may  take  it.  For 
example,  Odd's  circle  5  may  take  Even's  square  45  if  nine  separ- 
ates the  two.  This  requires  the  players  to  be  familiar  with  the 
multiplication  table,  and  for  this  purpose  Fortolfus  provides 
the  usual  square  array  known  in  the  Middle  Ages  as  the  mensa 
Pythagorica. 

The  capture  by  ambuscade  is  as  follows :  If  two  pieces  whose 
sum  equals  the  number  on  an  opponent's  piece  can  be  moved 
into  the  spaces  on  either  side  of  it,  the  latter  is  ambuscaded  and 
must  surrender.  For  example,  to  capture  Odd's  triangle  12, 
Even's  circles  4  and  8  must  be  able  to  move  on  either  side  of  it. 

The  capture  by  siege  is  effected  if  a  piece  is  immediately  sur- 
rounded on  all  four  sides  by  opposing  pieces ;  that  is,  if  the 
adjacent  spaces  above,  below,  to  the  right,  and  to  the  left  are 
filled. 
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It  is  evident  that  a  pyramid  can  rarely  be  taken  except  by 
siege.  Interest  was  therefore  added  to  the  game  by  making  it 
subject  to  several  attacks.  A  pyramid  was  considered  to  be  in 
danger  whenever  one  of  its  laminae  was  attacked  by  any  one  of 
the  four  methods.  In  this  case  a  ransom  was  allowable,  namely, 
a  piece  of  the  same  value  as  the  base.  In  case  no  such  piece 
could  be  offered  because  of  prior  capture,  any  other  piece  could 
be  given  that  the  opponent  might  be  willing  to  accept.  Positive 
capture  of  the  piece  not  being  possible  if  the  numbers  91  and 
190  were  retained,  it  was  permitted  if  the  base  square  was  suc- 
cessfully attacked,  namely,  36  or  64.  The  piece  having  no  par- 
ticular value,  its  loss  was  no  more  serious  than  that  of  any 
other  piece,  but  the  plans  of  attack  were  more  interesting. 

As  already  stated,  the  game  consists  in  capturing  an  oppo- 
nent's pieces.  This,  however,  is  not  all  there  is  of  it.  The 
capture  is  undertaken  for  the  purpose  of  obtaining  what  is 
technically  called  a  Victory,  and  the  rules  provide  for  no  less 
than  eight  of  these  Victories.  Before  beginning  to  play,  the 
particular  kind  of  Victory  for  which  the  contest  is  to  be  waged 
is  agreed  upon  by  the  parties.  Five  of  these  kinds  are  known 
as  Common  Victories,  and  the  rest  as  Proper  Victories,  the 
former  being  considered  as  suited  to  tyros  and  the  latter  as 
worthy  of  veteran  players. 

Common  Victories  were,  as  already  said,  of  five  kinds,  as 
follows:  (1)  Victory  de  cor  pore,  decided  by  the  number  of 
pieces  captured;  (2)  Victory  de  bonis,  depending  upon  the  value 
of  the  pieces;  (3)  Victory  de  lite,  depending  not  only  upon  the 
value  of  the  pieces  but  upon  the  number  of  the  digits  inscribed 
upon  them  ;  (4)  Victory  de  honor e,  depending  upon  both  the  num- 
ber of  the  pieces  and  their  value;  (5)  Victory  de  honor e  liteque, 
depending  upon  the  number  of  pieces,  their  value,  and  the  num- 
ber of  digits  inscribed  upon  them. 

If,  for  example,  the  players  decided  upon  the  Victory  de 
corpore,  they  would  agree  in  advance  upon  some  number,  as 
twenty-four,  as  the  winning  number.  As  soon  as  either  player 
captured  twenty-four  of  the  opponent's  pieces  he  won  the  game. 

If  they  decided  in  advance  upon  the  Victory  de  bonis,  they 
would  agree  upon  some  number  like  160  as  the  winning  number. 
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Each  player  would  then  seek  to  capture  pieces  of  which  the 
sum  of  the  values  should  equal  or  exceed  160. 

If  they  decided  upon  the  Victory  dc  lite  they  might  again 
select  160  with  the  further  condition  that  the  total  number  of 
digits  on  the  pieces  should  equal  some  small  number,  such  as 
eight.  A  player  would  then  try  to  capture  pieces  like  56,  64, 
28,  and  15,  but  would  not  try  for  121,  9,  and  30. 

If  the  victory  was  to  be  de  honorc  the  players  would  agree 
upon  some  number  like  160  for  the  sum  of  the  values,  and  some 
other  number  like  five  for  the  number  of  the  pieces.  In  this 
case  neither  56,  64,  28,  12  nor  121,  9,  30  would  suffice,  but  64, 
36,  30,  25,  5  would  meet  the  two  conditions. 

In  the  Victory  de  honorc  liteqne  the  players  might  agree  upon 
160  for  the  values,  five  for  the  number  of  pieces,  and  nine  for 
the  number  of  digits.  These  conditions  are  satisfied  by  64,  36, 
30,  25,  5  from  the  Odd's  pieces,  and  64,  36,  42,  16,  2  from  the 
Even's  pieces. 

It  is  already  evident  that  the  game  has  more  of  merit  than  at 
first  seemed  probable.  These  Common  Victories  do  not,  how- 
ever, show  it  as  played  by  the  real  lover  of  Rithmomachia.  It 
was  in  the  Proper  Victories  that  he  found  a  game  worthy  of  his 
efforts,  and  with  these  we  shall  close  this  description. 

The  Proper  Victories  were  known  by  the  names  of  Magna, 
Major,  and  Praestantissima,  and  they  resulted  from  combina- 
tions relating  to  the  three  best  known  types  of  progressions,  the 
arithmetic,  geometric,  and  harmonic — progressions  that  had 
come  down  through  the  Greek  mathematics  from  the  Pytha- 
goreans. In  each  of  these  victories  the  pieces,  one  of  which 
must  be  taken  from  the  opposing  side,  must  be  displayed  in  the 
selected  progression  from  the  opponent's  side  of  the  boards. 

The  Victoria  Magna  consists  in  arranging  three  counters  in 
any  one  of  the  three  simple  progressions.  There  are  forty-one 
combinations  that  make  possible  such  an  arrangement  in  arith- 
metic progression,  eighteen  in  geometric  progression,  and  seven- 
teen in  harmonic  progression.  The  possibilities  are  greater  for 
Even  in  the  first  case  and  for  Odd  in  the  second  case,  and  they 
are  equal  in  the  third  case.    One  of  these  arrangements,  in  harm- 
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onic  progression,  is  6,  8,  12.  To  this  Fortolfus  gave  the  name 
Cubic  Victory,  the  first  number  representing  the  faces,  the  sec- 
ond the  vertices,  and  the  third  the  edges  of  a  cube. 

The  earlier  writers  gave  to  the  second  of  the  Proper  Victories 
the  name  Victoria  Minor,  but  Boissiere  calls  it  Victoria  Major. 
In  this  there  are  combined  two  progressions,  arithmetic  and 
geometric,  geometric  and  harmonic,  or  harmonic  and  arithmetic. 
To  secure  this  victory  four  pieces  must  be  brought  in  line  in  the 
enemy's  field,  two  of  which  must  belong  to  one  of  the  selected 
progressions  and  two  to  the  other.  For  example,  2,  3,  4,  8 
would  gain  a  Victoria  Major  for  either  Even  or  Odd,  for  2,  3,  4 
are  in  arithmetic  progression  and  2,  4,  8  are  in  geometric,  where 
2,  4,  8  are  Even's  pieces  and  3  is  Odd's  piece.  There  are  in  all 
sixty-one  such  double  progressions,  all  but  one  of  which  can  be 
used  by  Even,  and  all  of  which  can  be  used  by  Odd. 

The  climax  of  the  game  was  reached  in  the  Victoria  Prae- 
stantissima,  or  Victoria  Excellentissima.  In  this  victory  it  was 
necessary  to  get  four  numbers  in  a  row,  which  numbers  em- 
bodied all  three  progressions.  There  are  only  six  possible  solu- 
tions to  this  problem,  namely,  (2,  3,  4,  6),  (4,  6,  8,  12),  (7,  8, 
9,  12),  (4,  6,  9,  12),  (3,  5,  15,  25),  (12,  15,  16,  20).  Upon  these 
combinations  the  early  writers  dilate  with  much  affection.  For 
example,  in  the  set  4,  6,  8,  12,  the  comparison  of  12  and  8,  or 
of  6  and  4,  is  a  sesquialtera  (I),  corresponding  to  the  fifth  in 
music;  8  and  4,  or  12  and  6,  have  the  ratio  2:1,  that  of  the 
octave  or  diapason.  The  ratio  8 : 6  gives  the  diatesseron,  while 
12 : 4  gives  the  interval,  a  twelfth,  including  both  diapason  and 
diapente.  The  ratio  8:  (6— 4)  gives  the  interval  of  two  octaves, 
or  a  fifteenth,  and  all  of  this  was  shown  in  graphic  form  as 
follows : 

Diapason  Diapason 

8  12 

Diapente  Diatesseron  Diapente 

Such  is  a  brief  description  of  the  game  of  which  Boissiere 
speaks  as  "  Nobilissimus  et  antiquissimus  Indus  Pythagoreus  qui 
Rythmomachia  nominatur ," 7  a  game  of  which  we  are  told  many 

7  For  the  full  title  in  facsimile,  see   Smith,  Raia  Arithmetica,   Boston, 
1909,  p.  272,  with  other  references  in  the  index. 
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of  the  devotees  were  men  of  no  mean  reputation.  Such  leaders 
of  thought  as  Gerbert,  whom  his  contemporaries  called  a  wizard 
but  made  a  Pope;  Hermannus,  whose  infirmity  gave  him  the 
name  of  Contractus,  by  which  he  is  commonly  known ;  Robertus 
Castrensis,  who  helped  to  make  the  Arab  learning  known;8 
Nicolaus  Horem,  who  became  Bishop  of  Lisieux  in  1377,  and 
who  sought  to  enrich  the  intellectual  world  by  his  teaching  of 
the  ancient  theory  of  numbers;  Oronce  Fine  (Orontius  Finaeus), 
who  was  professor  of  mathematics  in  the  (later  called)  College 
de  France  in  1532;  Jacques  le  Fevre  d'Estaples  (Jacobus  Faber 
Stapulensis),  the  learned  tutor  of  the  son  of  Franoois  I;  Thomas 
Bradwardin,  who  died  in  1349  as  Archbishop  of  Canterbury, 
and  who,  from  his  great  learning,  was  known  as  "  Doctor  Pro- 
fundus " ;  John  Shir  wood  (Shirewode),  who  died  in  1494  as 
Bishop  of  Durham — these  are  the  names  of  some  of  those  who 
played  the  game,  and  several  of  them  composed  tractates  set- 
ting forth  its  merits.  It  cannot  be  revived,  since  the  interest 
in  the  number  theory  for  which  it  stood  has  passed  away,  but 
even  some  slight  understanding  of  its  nature  cannot  fail  to 
have  interest  for  any  one  who  takes  pleasure  in  mathematics,  in 
education,  or  in  the  evolution  of  both  mathematics  and  education 
from  the  ideals  of  the  Greek  philosophy  to  the  ideals  of  the 
present  day. 


8  Professor  Karpinski  of  the  University  of   Michigan,  is  now  working 
on  one  of  his  translations,  the  algebra  of  Al-Khowarazmi. 


CHAPTER  IV 
THE  GREAT  NUMBER  GAME  OF  DICE 

David  Eugene  Smith 

It  is  with  some  hesitancy  that  a  chapter  like  the  present  one, 
tracing  the  history  of  a  single  number  game,  even  though  it  be 
the  most  famous  one,  has  place  in  an  article  on  the  number 
games  of  the  school.  For  those  who  seek  the  immediately 
usable  it  will  have  no  interest.  On  the  other  hand,  for  those 
who  like  to  see  these  devices  in  their  various  stages  of  develop- 
ment, and  who  teach  the  better  as  they  find  that  the  means  they 
employ  have  a  human  interest  and  have  touched  the  world  for 
many  centuries,  the  chapter  will  be  of  value.  Many  of  the 
games  of  children  are  ancient,  and  many  of  them  are  full  of 
historic  meaning.  Cat's  cradle  is  one  such  game,  tag  is  another, 
and  cards,  dominoes,  back-gammon,  and  dice  are  among  the 
number. 

Number  games  of  one  kind  or  another  are  as  old  as  counting 
itself.  They  characterize  the  childhood  of  the  race  as  play  char- 
acterizes the  life  of  the  child  in  every  generation.  They  are 
connected  with  the  early  superstitions  of  humanity  as  the  belief 
of  luck  in  odd  numbers  is  connected  with  the  superstitions  of 
today.  The  game  of  "  odd  and  even  "  is  one  of  these  ancient 
forms,  appearing  in  Latin  as  par  et  impar,  in  the  Greek  as 
£uya  '?)  d£v<ya  (yokes  or  not  yokes),  and  in  the  Sanskrit  in  the 
similar  guise  of  yuj  and  ayuj.  This  was  a  simple  form  of  sport, 
one  player  holding  in  his  hand  a  number  of  nuts  or  pebbles, 
and  the  other  guessing  as  to  whether  they  were  odd  or  even.1 
It  appears  as  early  as  the  fourth  dynasty  of  Egypt,  being  pic- 
tured upon  the  walls  of  a  temple  of  that  period  at  Thebes,2  and 
it  was  prominent  enough  in  Rome  to  be  satirized  by  Horace  as 

1  E.  B.  Tylor,  History  of  Games,  in  the  Fortnightly  Review,  May,  1879, 
P-  735;  J-  Marquardt,  La  vie  privee  des  Romains,  tome  II,  p.  514,  Paris, 
1803- 

2  It  is  reproduced  in  Wilkinson,  The  Manners  and  Customs  of  the 
Ancient  Egyptians,  revised  by  Birch,  Vol.  II,  p.  55,  London,  1878. 
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fit  only  for  children,3  although  Octavius  Augustus  speaks  of  it 
as  an  after-dinner  game  played  by  adults.4  It  is  mentioned  by 
a  German  writer  of  the  sixteenth  century,  as  common  in  his 
time.5  Even  to-day  the  Japanese  have  a  game  by  the  same  name, 
cho  han  (even — odd),  although  it  is  played  with  dice,6  and  Sir 
Edwin  Arnold  found  children  playing  it  in  Ahmedabad  in 
recent  times.7 

It  seems  probable  that  this  widely-known  game  led  to  the 
one  of  finger-flashing,  micatio s  of  the  Romans,  the  modern 
morra  of  the  Italians.9  Although  so  prominent  in  the  Latin 
civilization,  the  game  is  probably  of  Egyptian  origin,  appearing 
in  the  early  inscriptions  as  atep  and  being  represented  in  the 
temples  at  Thebes  10  and  at  Beni-Hassan.  It  also  appears  in 
Greece  X1  as  a  well-known  pastime. 

The  game  is  played  by  two  persons  who  face  one  another, 
one  suddenly  putting  out  his  hand  with  one  or  more  fingers 
extended,  whereupon  the  other  instantly  guesses  at  the  number. 
It  seems  about  as  childish  as  a  game  could  possibly  be,  but  a 
crowd  of  Italian  immigrants  will  play  it  by  the  hour  on  ship- 
board, and  it  is  apparently  as  popular  to-day  in  the  drinking 
places  of  Naples  as  it  was  in  the  Forum  in  the  time  of  the 
Caesars,  and  it  has  long  been  known  even  as  far  east  as  China.12 

3  Satires,  II,  3,  247.  Perseus  uses  the  expression  nucibus  relictis  in 
speaking  of  those  who  are  passing  out  of  the  period  of  childhood. 

4 "  Post  csenam,  vel  talis,  vel  par  impar  ludere,"  as  Suetonius  Tran- 
quillus  relates  it,  in  Octavius,  17. 

BC.   Thierfelder,   Arithmetica,   Niirnberg,   1587,   p.   341. 

8  S.  Culin,  Chinese  Games  with  Dice,  p.  17,  Philadelphia,   1889. 

7  Under  the  name  ekee-dokee.  See  his  India  Revisited,  Chap.  IX, 
Boston,   1886. 

8  Micare  digitis,  to  flash  with  the  fingers,  from  micare,  to  flash,  whence 
our  mica. 

9  There  are  many  references  to  this  game  in  Latin  literature.  See 
J.  C.  Bulengerus,  De  Lvdis  privatis  ac  domesticis  Veterum,  p.  17,  Lug- 
duni,  M.  DC.  XXVII;  A.  Rocha,  Commentarivs  .  .  .  contra  Lvdvm 
alearvm,  p.  5,  Romae,  M.  DC.  XVI;  N.  Young,  The  Story  of  Rome, 
p.  338,  London,  1901 ;  Ramsay  and  Lanciani,  Manual  of  Roman  An- 
tiquities, p.  498,  London,  1901 ;  E.  B.  Tylor,  History  of  Games,  loc.  cit. 
There  is  a  very  good  chapter  on  the  Games  of  Rome  in  W.  W.  Story's 
Roba  di  Roma,  Book  I,  Chapter  VI.  The  name  morra  is  not  modern, 
having  been  found  by  M.  Lenormant  on  a  Roman  gem  in  1834.  This  gem 
is  shown  in  Falkener,  Games  Ancient  and  Oriental,  p.  ill,  London,  1892. 

10  Wilkinson,  loc  cit.,  Chap.  II;  E.  Falkener,  loc.  cit.,  p.  103. 
31  J.  P.  Mahaffy,  Old  Greek  Life,  p.  52,  London,  1885. 

12  The  Chinese  game  is  described  under  the  name  Tsoimoi  in  the  Annual 
Register  for  1804,  p.  353,  London,  n.  d. 
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Such  are  some  of  the  simple  pastimes  by  which  people  have 
learned  the  elements  of  number,  and,  although  we  may  not  care 
to  confess  it,  more  people  have  come  to  know  of  the  relations 
of  the  smaller  numbers  through  gambling  and  through  trade 
than  from  any  direct  influence  of  the  schoolroom. 

Since  gambling  always  depends  upon  values  it  is  a  number 
exercise  in  any  form,  and  therefore  any  of  its  many  forms  might 
be  studied  in  this  relation.  The  game  of  dice,  however,  is  one 
of  the  oldest  and  most  nearly  universal,  and  it  has  therefore  been 
selected  as  the  typical  one  for  a  brief  historical  sketch.13 

Although  the  oldest  of  the  great  number  games,  there  are  no 
traces  of  dice  in  any  remains  of  the  stone  or  bronze  age.  Not 
until  the  half  mythical  story  of  early  Greece  begins  to  be  told 
do  we  find  them  even  mentioned,  the  tradition  being  that  one 
Alea  invented  them  during  the  Trojan  war.14  Plato  states  that 
they  are  due  to  Thoth,  who  was  to  the  Egyptians  what  Cadmus 
was  to  the  Greeks,15  and  who  introduced  not  only  numbers  and 
geometry  but  various  kinds  of  games  among  the  inhabitants  of 
the  Nile  valley.16    To  find  the  origin  of  any  game  of  the  people 

13  A  complete  history  of  dice  alone,  not  to  speak  of  such  number  games 
as  dominoes  and  cribbage,  would  fill  a  small  volume.  The  history  of 
chess,  checkers,  and  back-gammon  is  more  extensive,  but  these  are  games 
of  more  refinement  and  are  therefore  less  related  to  the  people,  besides 
which  the  first  two  are  not  as  distinctly  number  games  as  dice. 

14  It  is  mentioned  in  the  Odyssey.  Isidorus,  no  doubt  following  a 
well-known  tradition,  speaks  of  this  in  his  Etymologies  (lib.  18,  cap.  57)  : 
"Alea  lusus  tabulae  inventa  a  Graecis  in  otio  Trojani  belli  a  quodam 
milite  nomine  Alea."  Certain  writers  have  derived  alea  from  the  name 
of  a  city  of  Arcadia;  others  (including  Herodotus)  from  a  cognomen 
of  Minerva;  and  still  others  from  sources  that  have  less  to  recommend 
them.    For  a  summary  of  the  older  opinions  see  A.  Rocha,  Commentarivs 

.     contra   lvdvm   alearvm,   Romse,  M.  DC.   XVI,  p.  5.     The  word 
means   a  die.   or  dice-play. 

15  See  his  Phsedro.  Sophocles  and  Pausanias  echoed  the  popular  tra- 
dition by  attributing  the  origin  of  dice  to  Palamedes  (c.  1244  B.  C). 
See  also  G.  Vuillier,  Plaisirs  et  Jeux  depuis  les  Origines,  Paris,  1900, 
p.  291. 

10  Eustathius,  in  his  commentary  on  the  Odyssey,  thinks  that  Plato 
referred  not  to  a  gambling  table  for  dice,  but  to  a  table  used  by  ancient 
astronomers.  For  further  references  to  the  ancient  authors  who  have 
mentioned  the  origin  of  dice,  see  J.  C.  Bulengerus,  loc.  cit..  p.  7 ;  Rocha, 
loc.  cit.,  p.  5 ;  W.  Richter,  Die  Spiele  der  Griechen  und  Romer,  Leipzig, 
1887,  p.  74;  Reymond,  Alte  und  neue  Wurfelspiele,  1888.  J.  C.  de  Pauw, 
De  Alea  Veterum,  Trajecti  ad  Rh..  MDCCXXVI,  has  a  little  ill-arranged 
information.  Also  see  C.  H.  Trotz,  ed.  of  H.  Hugo,  De  prima  scribendi 
origine,  Trajecti  ad  Rh.  MDCCXXXVIII,  p.  228;  E.  Falkener,  Games 
Ancient  and  Oriental,  London,  1892;  Thos.  Hyde,  De  Ludis  Orientalibus, 
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is,  however,  a  very  difficult  matter,17  and  it  is  probable  that  we 
shall  not  get  much  farther  than  knowing  that  dice  were  used 
by  the  Etruscans,18  Romans,  Greeks,  Egyptians,  Persians,19 
Chinese,  and  Hindus,  and  that  from  these  early  times  to  the 
present  the  game  has  been  practically  universal  in  the  West. 

Among  those  notorious  gamblers,  the  Chinese,  dice  have  long 
been  used.20  They  differ  at  present  from  our  common  dice  only 
in  the  fact  that  the  4  and  1  are  marked  with  red  spots,  the  1 
being  unusually  large,  and  in  the  fact  that  they  vary  consider- 
ably in  size.  Chinese  authors  refer  to  the  use  of  dice  as  early 
as  the  time  of  Ts'ao  Chih  (a.  d.  192-232),  the  learned  son  of 
the  great  usurper  Ts'au  Tsau,  who  overthrew  the  Han  dynasty, 
but  very  likely  they  came  from  the  West,  through  India,  at  a 
much  earlier  date. 

In  some  excavations  made  in  Chinese  Turkestan  in  1900  there 


Oxford,  1694.  The  word  ludus  (game)  is  derived  by  Herodotus  from 
Lydia,  where  in  the  time  of  King  Alyis  (Alys),  son  of  Manes  (founder 
of  the  Lydian-Phrygian  nation),  games  were  held  in  high  esteem. 
Modern  scholars  are  quite  undecided  as  to  the  etymology  of  alea  and 
ludus,  as  may  be  seen,  for  example,  in  the  scholarly  work  of  A.  Walde, 
Lateinischcs  Etymologisches  Wortenbuch,  Heidelberg,  1910. 

17  Our  "  tic-tac-to,"  for  example,  was  known  to  the  Romans,  for  Ovid 
speaks  of  it  thus : 

"  Parua  sedes  ternis  instructa  tabella   lapillis, 
In  qua  vicisse  est,  continuasse  suos." 

So  "heads  or  tails,"  which  may  be  considered  a  kind  of  two-faced  dice 
game,  was  the  "  caput  aut  navia "  of  Macrobius  and  the  "  croix  ou 
pile "  of  the  French  middle  ages. 

IS  The  first  really  important  key  to  the  Etruscan  language  came  from 
the  study  of  a  pair  of  ivory  dice  found  in  1847  by  the  Princess  of 
Canino,  and  now  preserved  in  the  Cabinet  des  Medailles  at  Paris.  These 
bore  the  words  that  Canon  Isaac  Taylor  (The  Etruscan  Language,  Lon- 
don, 1876,  pp.  6,  16  of  the  reprint)  proved  to  mean  the  first  six  numerals: 
Mach=i,  Ci  =  2,  Zal  =  3,  Sa  =  4,  Thu  =  5,  Huth  =  6.  In  the  writer's 
collection  are  five  Etruscan  pieces.  In  the  Archeological  Museum  at 
Florence  there  are  a  number  of  Etruscan  pieces  ranging  from  the  seventh 
to  the  third  century  b.  c. 

19  In  the  writer's  collection  are  26  ancient  Roman  pieces,  three  or  four 
Greek  pieces,  nine  Egyptian  pieces,  some  of  these  representing  the  Greek 
or  Roman  civilizations  that  entered  at  later  times,  and  pieces  found 
among  the  Persian  remains  in  Asia  Minor. 

"°  The  common  name,  sink  tsai  (shik,  colors;  tsai,  a  little  thing),  refers 
to  the  fact  that  the  4  and  1  are  painted  red.  There  are  other  names 
in  use.  See  S.  Culin,  Chinese  Games  with  Dice,  Phila.,  privately  printed, 
1889,  from  which  other  information  has  been  derived.  For  the  tradition 
as  to  the  red  spots,  see  ibid.,  p.  5. 
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was  found  a  bone  die,  about  il/2  cm.  high,  marked  in  the  usual 
way,  and  this  is  now  in  the  British  Museum.  Other  antiquities 
from  the  same  place  are  dated  c.  seventh  century  a.  d.  and  earlier, 
so  that  the  game  was  doubtless  common  there  in  our  early 
Middle  Ages. 

The  Korean  national  game  of  nyout  makes  use  of  dice  in 
oblong  form,21  but  without  numbers. 

In  India  dice  are  mentioned  in  the  Rigvcda  as  aksa.  They 
were  made  of  the  nut  of  the  Vibhidaka  tree  (Terminalia  belle- 
rica)  as  is  the  case  even  now  in  India.  Four  dice  were  commonly 
used  in  play,  but  in  the  Yajurveda  five  were  used,  called  by  the 
name  of  aya.  In  post-Vedic  times  the  game  was  very  popular, 
and  two  heroes  of  the  Mahabharata,22  Kings  Yudhisthira  and 
Nala  staked  and  lost  their  kingdoms  at  the  game.  In  the  Pali 
sutras,  probably  of  the  fifth  century  b.  c,  mention  is  made  of 
Brahmans  who  waste  their  time  in  gambling,  including  dicing 
(akkha, — Sanskrit  aksa).  There  is  also  reference,  about  the 
beginning  of  our  era,  to  the  game  of  aydnaya  ("  Luck  and 
unluck"),  which  seems  by  the  description  to  be  our  back- 
gammon.23 Possibly  the  old  Anglo-Saxon  game  of  taefl-stan  or 
taefl-stone  may  have  been  some  form  of  dice  throwing.24 

It  is  in  the  Roman  remains,  however,  that  we  find  the  greatest 
number  of  specimens,25  and  in  the  Latin  literature  that  we  find 


21 S.  Culin,  Chess  and  Playing  Cards,  in  the  Smithsonian  Institute 
Annual  Report,  1896,  pp.  665,  682.  Each  block  is  called  pan-nyout, 
"  chestnut  four,"  and  is  flat  on  one  side  and  convex  on  the  other.  The 
word  nyout  (four)  refers  to  the  mystic  64  permutations  of  four  things, 
so  familiar  to  all  students  of  oriental  lore.  For  the  interesting  history 
of  oriental  dice,  and  the  dice  of  the  American  Indians,  consult  this  work. 

22  The  date  of  the  Mahabharata  is  fixed  by  Professor  Ramkrishna 
Gopal  Bhandarkar  at  least  as  early  as  the  fifth  century  b.  c.  See  the 
Journal  of  the  Bombay  Branch  of  the  Royal  Asiatic  Society,  Vol.  X, 
p.  81,  Bombay,  1873. 

23  A.  A.  Macdonell,  The  Origin  and  Early  History  of  Chess,  in  the 
Journal  of  the  Royal  Asiatic  Society,  1898,  p.  117,  and  particularly  p.  121. 

2i  The  Annual  Register  for   1805,  London,   1814,   p.  478. 

25  The  Naples  Museum  is  especially  rich  in  Pompeian  pieces,  and  the 
Kircherian  Museum  at  Rome  and  the  Archeological  Museum  at  Flor- 
ence have  some  interesting  specimens.  None  of  these  collections  is, 
however,  general  enough  to  be  representative  of  the  history  of  the 
game.  Nine  pieces  of  the  Roman  period,  found  in  excavating  at  London, 
are  now  in  the  museum  of  Guild  Hall.  They  are  all  cubes  of  bone  or 
ivory,   from  about  1  cm.  to  3  cm.  on  an  edge. 
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the  game  most  frequently  mentioned.26  The  Roman  boy  play- 
ing dice,  still  preserved  to  us  in  marble,27  is  one  of  the  thousands 
of  illustrations  of  the  fact  that  youth  changes  little  save  in 
dress  and  language.  Indeed  the  visitor  to  the  Forum  may  see 
scratched  in  the  ancient  pavement  practically  the  same  lines  that 
he  sees  the  Roman  boys  of  to-day  making  with  chalk  as  they 
gamble  in  some  side  alley.28  To  such  extremes  were  dicing  and 
other  games  of  chance  carried  by  the  later  Romans  and  their 
successors  that  protests  of  the  Church,29  and  civil 30  and  ecclesi- 
astical laws,31  sought  to  check  the  evil. 

In  classical  times  dice   were  of   three  general  types.     First 
there  was  the  talus,  taxillus,  or  astragalus,32  a  hexahedron  but 


26  Among  those  who  refer  to  it  are  Cicero,  Tacitus  (who  describes 
the  German  games),  Horace,  Martial,  Ovid,  Seneca,  Suetonius,  and 
Juvenal. 

27  There  is  a  picture  of  this  statue  in  Jacopo  di  Falke,  Ellade  e  Roma, 
Milano,  1882,  p.  47. 

28  The  gambling  spirit  is  so  rooted  in  the  Italian  nature  that  the  average 
number  of  lottery  tickets  purchased  annually  by  every  man,  woman,  and 
child  in  the  country  is  at  least  ten.  C.  G.  Leland,  Etruscan  Roman  Re- 
mains, p.  269,  London,  1892. 

The  Emperor  Claudius  ventured  400,000  sesterces  on  the  fall  of  a  die, 
and  then  wrote  a  treatise  on  gaming,  for  which  Seneca  placed  him  in 
hell  with  a  bottomless  dice  box.  C.  Nordhoff,  in  Harper's  Magazine, 
Vol.  XXVI,  p.  164. 

In  the  ruins  of  Pompeii  were  found  the  remains  of  a  party  of  game- 
sters with  the  dice  still  clenched  in  their  hands.      (Ibid.,  p.  165.) 

29  E.  g.,  see  St.  Ambrose,  De  Tobia,  cap.  II,  where  dice  are  attributed 
to  the  barbarous  Huns.  He  should  have  known,  however,  that  all 
ancient  peoples  cast  lots  with  dice,  as  witness  the  record  of  Aaron  in 
Leviticus,  XVI,  8.  Sidonius  speaks  of  Theodoric  as  watching  the  game. 
A  summary  of  the  Christian  protests  is  given  in  Rocha,  loc.  cit.,  and 
Bulengerus,  loc.  cit.  Matthew  Paris  remonstrated  with  the  barons  in 
the  time  of  John  Lackland  because  they  wasted  so  much  time  at  dicing. 
(C.  Nordhoff,  loc.  cit.,  p.  169,  q.  v.  for  other  similar  historical  incidents.) 
Still  later,  in  1452,  John  Capistran,  a  disciple  of  St.  Bernardin,  preached 
so  successfully  against  gaming  at  Niirnberg  that  at  the  close  of  his 
sermon  40,000  dice,  together  with  other  gambling  material,  were  publicly 
burned  in  the  market  place  (Ibid.,  p.  168),  which  is  the  reason,  perhaps, 
that  no  medieval  specimens  can  be  found  there  now. 

30  See  the  Code  of  Justinian,  lib.  3,  tit.  43,  leg.  15,  beginning  "Alearum 
lusus  antiqua  re  est."  St.  Louis  (1254  and  again  in  1256)  prohibited  the 
use  and  the  making  of  dice  in  France. 

81  The  canonical  law  deposed  a  bishop,  priest,  or  deacon  ("Episcopus, 
aut  Presbyter,  aut  Diaconus")    who  gambled. 

32  The  names  were  generally  confused  with  tesserae,  cubi  (Kvftoi)  and 
dadi,  particularly  by  such  writers  as  Rocha,  loc.  cit.,  p.  2,  seq.  The 
astragalus  (aorpayaXoz)  was  so  v  called  by  the  Greeks  "  quia  fiunt  e 
talis  animantium  "  (Bulengerus,  p.  46).  The  game  of  dice  probably  came 
from  the  old  knuckle-bone  play  with  tarsal  bones   (astragali).     See  also 


429]  Number  Games  and  Number  Rhymes  45 

not  cubical.  In  this  form  the  faces  were  unequal,  the  two 
largest  being  opposite,  one  convex  and  the  other  concave,  and 
only  the  ends  being  planes.33  The  fall  was  therefore  generally 
on  the  large  faces,  the  marking  of  which  seems  to  have  varied 
in  different  periods,  sometimes  being  1-6,34  and  sometimes  3-4-35 
The  2  and  5  were  frequently  omitted,36  and  indeed  marks  of 
any  kind  were  hardly  necessary  since  the  form  of  the  die  showed 
the  value  of  the  throw.37  On  this  account  the  throws  of  a  talus 
had  fanciful  names  such  as  "  the  dog,"  "  the  vulture,"  and 
"  Venus."  38  When  several  dice  all  showed  the  same  face,  this 
was  the  throw  of  the  dog  and  counted  one,30  while  if  the  faces 


W.  Richter,  Die  Spiele  der  Griechen  und  Romer,  Leipzig,  1887;  for 
illustrations  from  ancient  wall  decorations  see  pp.  74,  76.  On  this  game 
see  Bolle,  Das  Knochelspiel  der  Alten,  Wismar,  1886.  The  British 
Museum  has  one  of  the  most  varied  collections  of  astragali,  comprising 
pieces  of  bone,  agate,  crystal,  lead,  and  bronze.  There  is  a  larger  but 
less  varied  collection  in  the  Museum  at  Naples.  There  are  also  three 
real  astragals  (knucklebones),  from  the  Roman  remains  found  at  Lon- 
don, in  the  museum  of  Guild  Hall.  Pollux,  a  Greek  writer  who  lived 
c.  185  a.  d.,  speaks  at  length  of  the  ancient  games.  He  describes  the 
tali  or  aoTpayakot  as  having  only  four  sides  marked,  the  2  and  5 
being  omitted. 

33  Of  this  form  the  writer  has  one  bone  specimen  found  in  the  Roman 
remains  at  Cairo. 

34  In  the  writer's  specimen  the  marking  is  1  (concave)  and  6  (convex). 
Bulengerus,  loc.  cit.,  p.  47,  gives  this  as  the  usual  plan.  In  the  knuckle- 
bone play,  the  concave  side  was  3,  the  convex  4,  and  the  other  two  1 
(Chios  or  the  dog)  and  6;  W.  Richter,  loc.  cit.,  p.  77.  When  four  bones 
were  used  there  were  35  combinations  so  that  the  game  required  con- 
siderable knowledge  of  number.  It  is  stated  by  E.  Falkener  {loc.  cit., 
p.  85)  that  the  Egyptian  astragal  counted  1  for  the  concave  and  2  for 
the  convex   side,   or  vice  versa. 

35  As  Isidorus  and  Papias  relate. 

36  In  the  writer's  specimen  they  are  on  the  narrow  faces  where  the 
die  could  hardly  rest.  "  In  talis  binio,  &  quinio  non  erant,  ait  Eustathius." 
Bulengerus,  p.  47. 

37  As  in  the  common  Egyptian  astragal.     See  Falkener,  loc.  cit.,  p.  85. 

38  "  Talorum  iactus  sunt,  Cous,  suppus,  Venus,  Basilicus,  felices,  Chius, 
planus,  canis,  vulturius,  infelices.''  Bulengerus,  loc.  cit.,  pp.  47,  60; 
Richter,  loc.  cit.,  p.  78,  where  mention  is  made  of  similar  names  in  use 
to-day  in  Germany.  Among  the  Chinese  names  in  use  to-day  are  Heaven 
(double  six),  plum  blossom  (double  five),  tiger's  head,  red  head  ten, 
and  long  leg  seven.  The  five  spot  is  also  called  the  plum  (blossom) 
by  the  Japanese.  See  S.  Culin,  Chinese  Games  with  Dice,  Philadelphia, 
1889,  p.  8.  It  would  be  an  interesting  study  to  compare  these  fanciful 
names  among  different  peoples.  Two  bronze  astragals  from  China  are 
now    exhibited    in   the    British    Museum. 

3* "  Si  pluribus  talis  luderunt,  canis,  seu  monas  f  uit  quando  vno  vultu 
tali  omnes  caderent."  Bulengerus,  loc.  cit.,  pp.  47,  60.  Some  writers 
speak  of  four  aces  as  the  worst  throw  with  four  dice,  and  call  it  "  canis." 
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were  different  the  throw  was  called  Venus.40     If  only  a  single 
talus  was  used,  6  was  the  happy  throw  and  1  the  unfortunate.41 
A  second  kind  of  die  was  the  tessera,  a  name  however  that 
was  used  for  various  purposes.42     As  applied  to  dice  a  tessera, 
was  the  common  cube  known  at  the  present  time. 
But  while  in  the  modern  form  the  opposite  faces 
have  the  constant  sum  7,  in  primitive  specimens 
this  is  not  generally  the  case.    Campanari 43  in  his 
study    of    Etruscan    dice   has    shown    that    these 
pieces  are  usually  marked  as  shown  by  the  an- 
nexed diagram,  although  this  is  not  by  any  means 
universal.44    There  are,  for  example,  two  curious 
pieces   in  the  Archeological   Museum   at   Florence   representing 
three  dice  fastened  together,  as  here  shown. 
They  are  made  of  bone  with  a  hole  through 
it,  as  is  usual  with  large  pieces  of  this  material, 
and  opposite  the  4-face  is  the  3-face  as  in  the 
later   Roman   examples.     There   is    a   similar 
piece  in  the  British  Museum,  marked  "  unfin- 
ished," one  face  being  smooth   (though  possi- 
bly ground  off  later). 


'       — —  — — — 
•  •  • 

•       •     •        0      M        O 


41"i  Venus,  si  cliverso  omnes  vultu ;  canis,  si  uno  omnes  tali  vultu 
caderent."  Ibid.,  The  Venus  throw  (1,  3.  4,  6)  was  the  best  of  all  with 
four   dice,   as   the   clog    (canis)    was   the  worst. 

41  "  Si  unico  talo  luderent,  senio  felix  fuit,  unio  damnosus."    Ibid. 

"  As  for  disks  admitting  to  games  and  other  amusements  more  or 
less  innocent,  small  tablets  entitling  the  holder  to  provisions  (the  modern 
brass  milk-tickets,  used  in  small  towns,  are  relics  of  these  tesserae),  and 
the  legion  marks  of  soldiers.  The  writer  has  a  collection  of  such  of 
these  lesserae  as  he  could  find  that  illustrated  the  Roman  numerals. 
Trees  arranged  in  squares  were  at  one  time  said  to  be  "  piantate  a 
ressere,"  as  in  Matio  Oddi,  Dello  Sqvadro.  Milano,  M.  DC.  XXV,  p.  85. 
In  Italy  to-day  a  ticket  entitling  the  holder  to  reduced  rates  on  the 
railway  is  known  as  a  tessera.  Etymologically  the  word  comes  from  the 
Greek  Ts66£pe<;,  four,  and  the  Latin  tessera  was  often  used  for  one  of 
the  cubical  components  of  Roman  mosaic  of  which  four  sides  would 
show  in  a  pavement. 

43  See  Isaac  Taylor,  loc.  cit.,  p.   16. 

44  Tn  the  writer's  collection  there  are  four  Etruscan  pieces  found  near 
Tivoli,  with  this  marking.  One  from  an  Etruscan  tomb  at  Palestrina 
is  marked  like  most  of  the  Roman  pieces.  Of  the  specimens  in  the 
Etruscan  collection  in  the  Archeological  Museum  at  Florence,  several 
are  marked  in  the  later  manner,  while  some,  like  the  two  large  gypsum 
pieces  shown  in  situ  in  the  tomb  from  Volterra  (~th  century  b.  c.) 
seem  to  be  marked  on  no  system  whatever.  Thirteen  Etruscan  speci- 
mens are  exhibited   in   the  Louvre,  but  they  have  no  peculiar  marking. 
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r. 

2. 

3- 

4- 
5- 
6. 

/• 
8. 

9- 

10. 

ii. 

12. 


ROMAN    DIE.       VERY    INTERESTING    LONG    BONE    PIECE. 

TRUSCAN    DIE.       ALABASTER. 

ROMAN    DIE.       BONE. 

ROMAN    DIE.      GYPSUM. 

PERSIAN    DIE.       BLACK    SLATE. 

EGYPTIAN    DIE.       PORCELAIN. 

ROMAN    DIE.       HOLLOW    BONE    PIECE. 

GREEK    DIE.       IKOSAHEDRAL    PIECE. 

ROMAN    DIE.       HOLE    THROUGH    THE    PIECE 

ETRUSCAN    DIE.       BONE. 

EGYPTIAN    DIE    OF    THE    ROMAN    PERIOD. 

EGYPTIAN    DIE.       GLASS. 

EGYPTIAN    DIE.       PORCELAIN. 
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A  little  later  than  the  earliest  Italian  dice,  specimens  are  found 
among  the  remains  of  the  Persian  invaders  of  Asia  Minor, 
possibly  of  about  500  b.  c.,45  the  earlier  ones  having  very  unsys- 
tematic markings  4(i  as  if  the  makers  had  merely  heard  of  the 
game  without  seeing  any  perfect  pieces. 

The  first  Egyptian  pieces  definitely  referred  to  in  literature 
are  probably  of  this  same  general  period,  say  from  the  seventh 
to  the  fourth  centuries  b.  c.  As  to  the  extant  specimens,  it  is 
impossible  to  determine  their  dates  very  accurately.47  The  greater 
number  are  evidently  of  the  Greco-Roman  period.  Plutarch 
tells  us  that  the  Egyptians  spoke  of  dice  as  very  ancient,  saying 
that  Mercury  threw  dice  with  the  moon  before  Osiris  was  born, 
winning  thereby  the  five  days  that  were  added  to  the  360  to 
make  the  full  year.  It  is  quite  probable  that  none  of  the  dice 
that  have  been  found  in  Egypt  is  older  than  the  Roman  period, 
and  it  should  be  added  that  none  is  mentioned  in  any  papyrus  or 
on  any  monument.48 

These  tesserae  or  cubical  dice  varied  greatly  in  size,  material, 
and  workmanship.  Some  are  less  than  a  cubic  centimeter,40 
while  Roman  and  Renaissance  pieces  are  found  that  are  many 
times  as  large.50  Some  vary  slightly  from  the  cubical  form,  one 
interesting  Egyptian  piece  in  the  Archeological  Museum  at  Flor- 
ence having  the  shape  of  a  truncated  pyramid  with  the  markings 


46  Several  specimens  in  the  writer's  collection  were  found  near  Sansoun. 
40  Of  those  in  the  writer's  collection,  one  is  marked  on  the  Campanari 

Etruscan  formula;  another  1-2,  3-6,  4-5;  while  a  third  has  the  curious 
marking  2-4,  3-3,  1-1  (the  units  being  formed  by  a  small  hole  through 
the  die).  Out  of  about  eighty  pieces  of  Grseco-Roman  origin  displayed 
in  the  British  Museum,  only  ten  are  irregularly  marked,  i.  e.,  so  that 
the  opposite  faces  do  not  sum  7. 

47  One  Karnak  specimen  in  the  writer's  collection  is  marked  like  the 
Etruscan  pieces  described  by  Campanari.  Another,  also  from  Karnak, 
has  the  irregular  marking  1-2,  3-5,  4-6.  These  are  probably  rather  early. 
On  the  general  use  of  dice  among  the  Egyptians,  and  on  their  various 
other  games,  see  Birch's  edition  of  Wilkinson's  Manners  and  Customs 
of  the  Ancient  Egyptians,  London,  1878,  Vol.  II,  Chap.  VII,  particularly 
p.  62  with   its  illustrations   of   specimens   in   the   Berlin   museum. 

48  Wilkinson,  The  Manners  and  Customs  of  the  Ancient  Egyptians, 
revised  by  Birch,  London,   1878,  Vol.   II,  p.  61. 

40  The  smallest  piece  that  the  writer  has  is  a  die  of  bronze,  5  mm. 
on  an  edge. 

5"  The  largest  specimen  in  the  writer's  collection  is  a  Roman  piece 
of  bone,  24  mm.  on  an  edge.  The  largest  piece  that  he  has  seen  is 
an  Etruscan  one  from  a  tomb  at  Volterra,  in  the  Archeological  Museum 
at  Florence. 
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1-6,  2-3,  1-4.51  Cuboids  with  rounded  edges  and  corners,  almost 
approaching  a  sphere  at  times,  were  also  not  uncommon,  per- 
haps being  preferred  for  their  durability.  As  to  material,  bone 
has  always  been  the  favorite,  but  owing  to  the  necessity  of  plug- 
ging the  marrow  openings  in  the  large  pieces,  loading  was  prob- 
ably not  uncommon.52  Metal,  particularly  iron  and  bronze,53 
was  also  used,  sometimes  with  the  pips  stamped  in  and  some- 
times painted  on.  Of  the  various  stones,  gypsum  (alabaster) 
was  the  most  common  because  it  was  so  easily  cut,  but  steatite, 
slate,  marble,  granite,  and  basalt  were  all  used.  The  Egyptians 
also  used  porcelain  and  they  did  some  beautiful  work  in  glass,  a 
substance  that  had  the  advantage  of  being  visibly  homogenous.54 
Real  ivory  was  too  rare  to  be  used  commonly,  but  such  speci- 
mens from  the  classical  times  are  occasionally  seen.  As  to  work- 
manship, all  grades  are  found,  as  would  naturally  be  expected, 
varying  from  the  rude  pieces  of  a  blacksmith  to  the  delicate  ones 
of  an  artist.55 

The  number  spots  on  the  faces  of  the  tesserae,  called  in  Eng- 
lish "  pips,"50  were  known  to  the  Romans  as  unions,  points,  or 
dogs,37  and  the  highest  throw,  as  with  us  when  we  use  three  dice, 
was  three  sixes.58    The  one  was  called  the  monad  by  the  Greeks 


51  The  6  is  presumably  on  the  base,  but  it  is  not  visible 
as  it  lies.  Opposite  the  4  is  1,  although  the  top  is  also  1. 
no  5  appearing.  One  of  the  Anglo-Saxon  pieces  found  in 
Bell  Alley,  London,  and  now  shown  in  Guild  Hall,  is  about 
half  way  between  a  talus  and  a  cube. 

"Very  likely  this  is  why  we  find  so  many  with  the  hole  left,  evidently 
never  plugged,  so  that  the  interior  could  be  seen.  Indeed  the  writer 
has  some  stone  dice  that  are  pierced  by  a  hole,  for  which  he  can  think 
of  no  other  good  reason. 

63  The  writer  has  one  bronze  Persian  piece,  two  bronze  or  silver 
Byzantine  pieces,  and  two  iron  Etruscan  and  Roman  pieces. 

54  One  of  the  rarest  pieces  in  the  writer's  collection  was  found  at 
Luxor.  It  is  of  greenish  amber  glass,  with  eye-like  pips  of  white  and 
black.  In  the  British  Museum  there  are  four  clear  crystal  (glass?) 
pieces. 

55  Illustrations  of  early  dice  may  be  found  in  M.  A.  de  la  Chausse,  Le 
Grand    Cabinet  Romain,   Amsterdam,    1706,  pp.    102,    105. 

'"  Sometimes  the  numerals  themselves  were  used,  as  in  the  Etruscan 
piece  already  described,  in  one  crystal  piece  in  the  Louvre,  and  in  an 
alabaster  piece  with  Greek  numerals  in  the  British  Museum. 

07  Uniones,  punch,  canes,  the  last  being  used  in   speaking  of   the   tali. 

68  For  references  on  this  complicated  subject  of  the  ancient  counts  see 
Bulengerus,  loc.  cit.,  pp.  49,  51,  6.3. 
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and  the  union  or  point  by  the  Latins,59  as  well  as  the  as,60  which 
latter  became  the  French  as  61  and  the  English  ace,®2  as  also  in 
cards.  The  two,  the  Latin  duo,  in  a  similar  way  became  the 
deuce.™  As  has  been  said,  the  marking  was  not  always  by  means 
of  pips,  probably  the  earliest  Etruscan  pieces  known  having  the 
number  names  in  full.  One  Egyptian  piece  in  the  writer's  col- 
lection is  marked  in  hieroglyphics,  not  in  any  numerical  system 
and  yet  evidently  in  harmony  with  one  of  the  early  plans.64 

The  third  general  form  of  dice  used  in  antiquity  was  a  rectan- 
gular solid,  usually  of  bone  about  1-1.5  cm.  square  on  the  end 
and  about  6-8  cm.  long.  It  was  marked  like  the  talus  and  was 
subject  to  much  the  same  limitations  as  to  the  throw,  it  being 
practically  impossible  that  it  should  remain  standing  upon  either 
end.  These  pieces  are  not  uncommon  in  the  Greco-Roman 
remains  in  Egypt,65  and  are  used  in  India  to-day  in  the  great 
national  game  of  Pachesi.86 

In  the  Greco-Roman  collection  in  the  British  Museum  are  two 
pieces  of  14  sides.  One  of  these  is  of  green  stone  and  is  num- 
bered in  Roman  I,  II,  III,  IV,  .  .  .  IX,  .  .  .  XIV,  the 
forms  of  four  and  nine  (chiefly  the  former)  giving  the  impres- 
sion that  the  piece  is  not  very  old.    The  other  is  of  quartz  and 


59  Bulengerus,  loc.  cit.,  p.  52. 

60  The  Greek  is  Hi 


ei"J'ai  trois  as." 

62  From  the  old  French  as. 

63  From  the  Latin  duos  (accusative  of  duo).  The  common  expression 
with  card  players,  "  There  is  luck  under  a  black  deuce,"  may  be  a  long- 
forgotten  pun.  Deuce,  the  early  Teutonic,  Slavonic,  and  Celtic  dus, 
was  a  mischievous  little  demon.  Isidorus  of  Seville  calls  the  Dusii 
"  demones."  So  "  Go  to  the  deuce  "  is  of  mediaeval  origin.  The  word 
in   this    sense   probably   comes   from   the,  Latin    Deus. 

64  The  piece  has  not  been  carefully  studied  by  any  Egyptologist  as  yet, 
and  so  the  facts  can  only  be  surmised. 

65  The  writer  has  several  such,  marked  1-6,  2-5,  with  no  pips  on  the 
ends.  In  the  Egyptian  exhibit  in  the  Louvre  four  such  bone  pieces  and 
one  wooden  one  are  displayed.  There  is  also  one  in  the  Persian  col- 
lection in  the  Louvre,  of  the  "Achemenide  "  period,  made  of  terra  cotta. 
In  the  British  Museum  there  is  a  Greek  piece  of  this  kind  marked  with 
letters,  presumably  the  alphabetic  numerals.  See  also  Richter,  loc. 
cit.,  p.  8. 

66  The  sides  are  numbered  1,  2,  5,  6.  For  illustration,  see  E.  Falkener, 
loc.  cit.,  p.  264.  There  are  two  such  pieces  from  Ceylon,  and  so  marked, 
made  of  bone,  in  the  Ceylon  section  of  the  British  Museum,  and  ten 
in  the  Indian  section  of  the  Imperial  Institute,  London,  of  ivory.  The 
latter  are  evidently  modern,  and  all  have  black  pips,  the  marking  being 
1,  2,  5,  6,  besides  the  ends  which  are  both  marked  1. 
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has  a  hole  through  it,  and  since  the  faces  are  not  numbered  it 
was  probably  a  bead.  There  are  also  in  the  British  Museum 
two  "teetotums,"  hexagonal  pieces  made  of  bone.     One  (from 

1^ 


Loyasse,  Lyons)    is  marked  \t*\i — \iy  etc.,  the  opposite   faces 


<g 


adding  to  7.    The  other  is  oblong,  the  three  exposed  faces  being 


as  follows 


Z 


u 


Special  forms  are  also  occasionally  found.  Thus  there  is  in 
the  Egyptian  collection  in  the  Louvre  an  octahedral  piece  of 
bone  (clay?)  marked  as  follows:67 


There  is  also  an  ikosahedral  piece  in  the  British  Museum,  of 
grey  stone  marked  like  that  of  the  writer,  but  the  place  of  origin 
is  not  given.68 

The  Medieval  and  Renaissance  dice  followed  in  general  the 
Roman  models.69  Italian  pieces  of  the  seventeenth  century 
differ  but   little   in   form   and   size   from   those   of   the   Roman 


87  The  opposite  faces  are  indicated  by  arrows,  it  thus  being  seen  that 
there  is  no  constant  sum. 

08  The  Museum  description  speaks  of  the  faces  as  numbered  in  Greek 
from  1  to  20,  but  this  is  probably  untrue,  although  at  one  period  and 
for  some  purposes  the  letters  were  given  their  regular  numerical  values 
from  1  to  24.  The  writer  has  examined  the  piece  carefully  and  the  let- 
ters are  arranged  as  on  his  own  specimen.  In  Case  III  of  the  Egyptian 
Room  of  the  British  Museum  there  is  another  ikosahedral  piece  of 
green  stone,  marked  like  the  one  here  described.  The  Merch  collection 
in  the  Metropolitan  Museum,  New  York,  has  two  similar  pieces. 

co  Among  the  Merovingian  antiquities  found  in  the  cemetery  at  Herpes, 
Charente,  France,  and  purchased  by  the  British  Museum  in  1905,  are 
two  ordinary  Roman  types,  one  hollow,  each  about  2  cm.  on  an  edge. 
Three  bone  dice,  from  Anglo-Saxon  remains  found  in  Bell  Alley,  Lon- 
don, correctly  marked,  may  be  seen  in  the  museum  of  Guild  Hall. 
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Empire.70  In  Germany,  however,  numerous  specimens  of  gro- 
tesque workmanship  of  the  sixteenth  (and  fifteenth?)  centuries 
are  still  preserved,  curious  ivory  dwarfs  and  bronze  figures, 
none  of  which  pieces  could  have  been  very  practical  for  gambling 
purposes.71  The  Germans  also  used  in  some  game  a  34-sided 
stone  die,  the  marks  running  higher  than  on  the  hexahedral  form, 
but  the  triangular  faces  not  being  marked.  Some  of  the  faces 
bear  monograms  instead  of  pips,  thus:  TA,  NH,  NG,  ND.72 
Besides  their  use  in  gambling,  dice  were  probably  employed 
in  fortune  telling  and  in  religious  mysticism.73  One  ikosahedral 
piece  in  the  writer's  collection  was  found  in  the  Ptolemaic 
remains  at  Medinet  Habu,  near  ancient  Thebes.  It  is  carefully 
made  of  basalt  and  is  marked  with  the  Greek  capitals  A,  B,  r, 
.  .  .  Y.  These  letters  are  probably  not  numerals,  since  the 
stigma  is  wanting,  and  the  die  may  have  been  used  for  purposes 
of  divination.  There  is  also  an  ikosahedral  piece,  of  quartz 
crystal,  in  the  Egyptian  collection  in  the  Louvre,  marked  possibly 
both  in  Greek  and  Roman.  At  any  rate  the  faces  that  can  be 
distinctly  seen  are  as  follows : 74 


70  Willard  Fiske,  in  his  privately  printed  work  on  Chess  in  Iceland, 
speaks  of  the  early  use  of  dice  in  the  North,  showing  how  the  game 
had  spread  all  over  Europe. 

71  There  are  several  of  these  ivory  pieces  in  the  National  Museum  at 
Munich,  the  top  (represented  by  the  shoulders  of  the  dwarf)  always 
being  •  •  •,  and  the  front  always  •.     There  are  also  two  grotesque  bronze 

pieces  on  which  the  top  is  •.  the  back  :  :,  the  front  :  ■  :,  and  the  sides 
•  •  .  and  :  :,  a  departure  from  the  Roman  system.  There  are  five  of 
these  grotesque  pieces  in  porcelain  and  three  in  silver  in  the  Germanic 
museum  at  Niirnberg,  of  the  i6th-i7th  century.  The  British  Museum 
has  two  bronze  and  two  silver  pieces  of  this  kind.  In  the  Braunschweig 
Museum  there  are  three  curious  pieces,  the  dice  being  inclosed  in 
cubical  cages. 

"There  are  several  such  black  stone  pieces  in  the  National  Museum 
at  Munich,  and  there  is  one  in  the  Germanic  Museum  at  Niirnberg. 
The  writer  has  a  German  piece,  probably  of  the  early  part  of  the  nine- 
teenth century,  in  the  form  of  a  hexagonal  prism  that  spins  like  a  top, 
a  so-called  teetotum. 

73  The  writer  has  a  Sanskrit  MS  translation  of  an  Arabic  work  on 
fortune  telling  by  means  of  dice.     The  MS  is  early  19th  century. 

74  Very  likely  this  die  has  been  described  by  some  scholar.  It  is 
an  unusually  perfect  piece.  There  are  two  black  basalt  cubical  dice 
in  the  same  case. 
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That  the  Germans  were  addicted  to  the  game  in  the  Middle  Ages 
is  evidenced  by  the  Toppler  arms,  showing  two  dice  with  the 
5  and  6  up,  as  the  visitor  to  the  Alte  Burg  Garten  may  now  see 
in  Rothenburg,  on  the  Toppler  monument  erected  in  1908.  These 
arms  commemorate  the  gambling  of  Maximilian  and  the  famous 
old  Burgomeister  Heinrich  Toppler 75  for  the  ownership  of 
Rothenburg.  The  statement  of  Tacitus  that  the  Germans  were 
passionately  fond  of  the  game  is  thus  borne  out  for  a  later  period, 
and  a  further  witness  is  the  existence  of  dicing  schools,70  '  scholae 
deciorum  '  in  the  Middle  Ages.  In  France,  too,  there  was  used 
rather  extensively  in  the  sixteenth  century  a  dodekahedral  die, 
marked  with  the  common  numerals,  apparently,  however,  for 
fortune  telling.77 

It  is  with  such  material  as  this,  inexpensive,  easily  made,  uni- 
versal in  the  lower  social  strata  of  the  East  and  West  and  all 
too  common  in  the  middle  and  higher,  that  many  men  found 
their  only  exercise  in  quickly  recognizing  simple  number  rela- 
tions. Of  course  the  gambling  feature  was  pernicious,  but  as  a 
number  game,  furnishing  all  the  necessary  combinations  and 
relations,  that  of  two  and  three  dice  has  never  been  equaled  by 
anything  as  simple,  as  inexpensive,  as  free  from  fraud,  and  as 
entertaining.  The  numbers  were  presented  objectively,  the 
fundamental  operations  with  those  numbers  that  the  people 
chiefly  used  were  necessarily  performed  with  great  rapidity, 
and  the  drill  was  so  constant  at  the  most  impressionable  age 
that  the  facts  became  permanently  fixed  in  mind.  Whether  or 
not  there  is  some  suggestion  here  for  modern  teachers  depends 
on  whether  the  world  is  mature  enough  to  afford  to  neglect  the 
dangers  of  the  gambling  feature. 

75  He  held  office  from   1373  to   1408. 

76  Compare  our  classes  in  bridge  whist  to-day. 

77  See  Ian  de  Meun,  Le  Dodechedron  de  Fortvne,  Paris,  1556,  and 
Lyons.  1571.  It  consists,  after  a  descriptive  preface,  of  verses  on  the 
luck  of  the  various  throws. 


CHAPTER  V 

THE  ORIGIN  AND  DEVELOPMENT  OF  THE  NUMBER 

RHYME 

David  Eugene  Smith 

The  predilection  for  rhythm  among  primitive  peoples  is  well 
known.  The  childhood  of  the  race  had  the  same  delight  in 
meter  that  the  childhood  of  the  individual  has  in  every  genera- 
tion. The  earliest  literature  of  a  people  is  usually  its  folk  songs, 
sometimes  ballads  and  sometimes  epics.  The  Vedas  of  India, 
the  Homeric  poems,  the  Sagas  of  the  North,  and  the  rhyming 
chronicles  of  England,  all  bear  witness  to  this  tendency  to 
versify  philosophy,  history,  religion,  and  the  emotions  of  man. 

It  was  therefore  to  be  expected  that  science  in  general  and 
arithmetic  in  particular  would  be  affected  by  this  primitive  law, 
and  that  rhyme  would  play  a  part  in  this  phase  of  mental  devel- 
opment. But  there  was  another  reason  for  the  use  of  verse  in 
arithmetic,  besides  the  fact  that  it  was  a  racial  habit.  Possibly 
it  is  one  of  the  reasons  for  the  use  of  this  form  of  language  in 
the  first  place,  but  at  any  rate  it  is  evident  that  exact  phrases 
are  more  easily  remembered  when  put  in  verse,  both  the  rhythm 
and  the  rhyme  aiding  the  memory  to  retain  them.  Therefore 
when  learning  was  transmitted  by  word  of  mouth,  either  because 
there  was  no  writing  material  or  because  it  was  scarce,  versifica- 
tion was  a  powerful  aid.  Accordingly  we  find  the  Homeric 
poems  thus  transmitted,  and  many  forms  of  ritual,  and  the 
early  philosophy  of  the  Hindus,  and  not  a  little  of  the  wisdom 
of  various  peoples. 

So  pronounced  was  this  tendency  in  India  that  not  only  are 
the  ancient  religious  classics  in  meter,  but  also  all  of  the  early 
treatises  on  mathematics.  Whether  scientific  works  adopted  this 
form  because  of  its  mnemonic  value,  or  because  all  of  the 
Hindu  classics  were  in  verse,1  we  do  not  know.    At  any  rate  one 

1  As  G.  B.  Kaye,  an  eminent  authority  on  Hindu  mathematics,  seems 
to  believe.     See  the  Bibliotheca  Mathematica,  November,  191 1. 
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of  the  difficulties  that  a  translator  has  at  the  present  time  is  to 
untangle  the  meaning  that  has  been  made  obscure  through  the 
effort  to  put  it  in  verse.2 

Closely  related  to  the  rhythm  of  the  verse  is  the  rhythm  of 
counting,  and  this  has  often  led  the  race,  as  it  often  leads  the 
child,  to  count  far  beyond  any  immediate  or  prospective  needs. 
This  is  seen  in  a  passage  in  Sir  Edwin  Arnold's  "  Light  of 
Asia,"  suggested  by  the  Lalitavistara,  one  of  the  Buddhist  sacred 
books: 

"  And  Viswamitra  said,  '  It  is  enough, 
Let  us  to  numbers.    After  me  repeat 
Your  numeration  till  we  reach  the  lakh, 
One,  two,  three,  four,  to  ten,  and  then  by  tens 
To  hundreds,  thousands.'    After  him  the  child 
Named  digits,  decads,  centuries,  nor  paused, 
The  round  lakh  reached,  but  softly  murmured  on, 
Then  comes  the  k5ti,  nahut,  ninnahut, 
Khamba,  viskhamba,  abab,  attata, 
To  kumuds,  gundhikas,  and  utpalas, 
By  pundarikas  into  padumas, 
Which  last  is  how  you  count  the  utmost  grains 
Of  Hastagiri  ground  to  finest  dust; 
But  beyond  that  a  numeration  is, 
The  Katha,  used  to  count  the  stars  of  night, 
The  K5ti-Katha,  for  the  ocean  drops ; 
Ingga,  the  calculus  of  circulars ; 
Sarvanikchepa,  by  which  you  deal 
With  all  the  sands  of  Gunga,  till  we  come 
To  Antah-Kalpas,  where  the  unit  is 
The  sands  of  the  ten  crore  Gungas.    If  one  seeks 
More  comprehensive  scale,  th'  arithmic  mounts 
By  the  Asankya,  which  is  the  tale 
Of  all  the  drops  that  in  ten  thousand  years 
Would  fall  on  all  the  worlds  by  daily  rain ; 
Thence  unto  Maha  Kalpas,  by  the  which 
The  gods  compute  their  future  and  their  past.' ' 

The  same  tendency  is  seen  in  the  nursery  rhyme: 

"  One,  two,  buckle  my  shoe ; 
Three,  four,  bolt  the  door; 
Five,  six,  pick  up  sticks ; 
Seven,  eight,  lay  them  straight,"  etc. 

*  A  difficulty  met  by  Professor  Rangacarya  in  his  recent  translation 
of  the  work  of  Mahaviracarya  (Mahavir  the  Learned,  an  algebraist  of 
about  830  a.  d.). 
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This  is  merely  a  relatively  modern  form  of  verses  that  children 
have  probably  always  been  learning.  A  children's  book  of  the 
early  nineteenth  century,  called  Marmaduke  Multiply' s  merry 
method  of  making  minor  mathematicians,  has  a  good  deal  of 
this  material.  Each  of  the  several  products  has  one  page  and  is 
preceded  by  a  picture  that  is  referred  to  in  the  verse  below. 
The  table  of  threes,  for  example,  is  in  part  as  follows : 

3  times  1  are  3. 

My  darling,  come  to  me. 

3  times  2  are  6. 

The  man  has  bought  some  bricks. 

3  times  3  are  9. 

This  boy's  a  friend  of  mine. 

3  times  4  are  12. 

I  find  no  rhyme  but  delve. 

3  times  5  are  15. 

Lead  the  donkey  on  the  green. 

Ridicule  the  idea  as  we  may,  it  cannot  be  doubted  that  thou- 
sands of  children  learned  the  products  by  this  device,  and  learned 
them  in  a  manner  that  was  not  without  its  interest  for  them. 

Such  children's  verses  are  very  old.  St.  Augustine  (354-430) 
speaks  in  his  "  Confessiones,"  of  the  song 

"  Unum  et  unura  duo, 
Duo  et  duo  quatuor,"  etc., 

of  his  childhood  days. 

Even  in  our  own  case  one  rhyme  still  serves  a  helpful  pur- 
pose, the  familiar  one  of 

"  Thirty  days  hath  September, 
April,  June,  and  November." 

It  was  for  a  long  time  thought  that  this  had  its  origin  in  the 
1590  edition  of  Grafton's  "  Chronicles."  Some  years  ago,  how- 
ever, I  ran  across  it  in  the  "  Copotus  manualis "  of  Anianus 
(1488)  in  the  Latin  form: 

"  Junius  aprils  September  et  ipse  nouember 
Dant  triginta  dies  reliquis  superadditur  vnus, 
De  quorum  numero  februarius  excipiatur." 
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This  was  the  first  time  it  appeared  in  print.  I  afterwards  found 
it  in  an  anonymous  manuscript  entitled  "  Computus  cyrome- 
tralis,"  written  in  1476,  in  the  following  form : 

"Ja.  Mar 

ma.  iul.  aug.  oc:  de.  deca- 
trib.  et.  vno.  alij.  trigeta. 
sd.  februus.  octo,  viginte." 

It  is,  however,  much  older  than  this,  going  back  at  least  as  far 
as  Socrobosco,  in  the  thirteenth  century,  in  whose  Computus  it 
appears  as  follows : 

"  Sep.  No.  Iun.  Ap.  triginta  dato,  reliquis  magis  uno. 
Ni  sit  Bissextus,  Februus  minor  esto  duobus."  3 

These  calendar  rhymes  were  not  confined  to  such  simple  vari- 
ants of  our  well-known  verse,  however.  There  were  many 
others.  Josef  ben  Jehuda,  possibly  of  Treves,  and  Simson  ben 
Mordechai,  both  writers  of  the  twelfth  century,  composed  similar 
rhymes,  and  Chanoch  ben  Bechai  al-Constantini  prepared  a 
set  of  tables  with  mnemonic  rhymes  in  1162.4  About  1481  Josef 
ben  Schemtob  ben  Jeschua,  writing  probably  in  Turkey,  com- 
posed verses  on  the  calendars  of  the  Jews,  Mohammedans,  and 
Christians,5  all  of  these  being  related  to  the  religious  observances 
of  their  respective  peoples.  In  1330  Fra  T.artolomeo  of  Pisa 
prepared  a  set  of  tables  in  verse  for  the  finding  of  Easter,  filling 
some  forty-eight  folios,6  and  similar  attempts  were  not  uncom- 
mon in  the  Middle  Ages.  One  interesting  example  of  the  versi- 
fying tendency  is  seen  in  a  manuscript  of  the  fifteenth  century 
that  one  time  belonged  to  Prince  Boncompagni.  The  writer  had 
a  scheme  of  numerical  values  for  the  letters  of  the  alphabet, 
and  in  order  to  have  this  scheme  easily  memorized  he  set  it 
forth  in  meter,  beginning  thus: 

"  Possidet  a  numero  quingentos  ordine  recto, 
Atque  tricentos  b  per  se  retinetur  habere."  7 


3  See  Rara  Arithmetica,  under  Computus. 

*M.  Steinschneider,  Die  Mathematik  bei  den  Juden,  Bibliotheca  Mathe- 
matical Vol.   X    (2),  pp.   81,  82,    109. 

*Ibid.,   vol.   II    (3),   P.   7i. 

8  Tabula  ad  inueniendu  pasca  a  f  re  Bartholomeo  pysano  ....  Ano 
d5i.    M°.  CCC°.  XXX°. 

7  Narducci's   Catalogo,  p.  206. 
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Even  Stifel,  writing  as  late  as  1545,  resorts  to  verse  for  the 
purpose  of  remembering  the  Saints'  Days,8  although  he  was  a 
good  Lutheran,  much  to  Luther's  annoyance  at  times. 

One  of  the  most  interesting  applications  of  rhythm  to  arith- 
metic is  seen  in  the  first  notable  attempt  to  spread  the  knowledge 
of  the  Hindu-Arabic  numerals  among  the  people  of  northern 
Europe. 

There  was  written  by  one  Alexander  de  Villa  Dei  (Alexandre 
de  Villedieu),  a  minorite  monk  of  about  1250  a.  d.,  a  set  of  verses 
called  the  Carmen  de  Algorismo.  Manuscripts  of  this  work  are 
to  be  found  in  various  European  libraries,  and  they  are  so 
numerous  as  to  prove  that  the  verses  had  great  influence  in 
making  the  study  of  the  '  Arabic '  numerals  more  popular  in 
the  monastic  institutions  of  the  thirteenth  century.  The  verses 
seem  to  have  fallen  into  the  hands  of  some  unknown  French 
writer  of  about  1275,  for  he  wrote  a  brief  explanation  of  them, 
and  one  manuscript  of  this  commentary  exists  in  the  Biblio- 
theque  nationale,  and  another  in  the  Bibliotheque  Ste.-Genevieve. 

There  is  also  another  interesting  commentary  on  the  Carmen, 
one  of  the  earliest  treatises  on  algorism  in  our  language,  pre- 
served in  the  British  Museum  (Egerton  MS.  2622).  In  the 
English  copy  the  Carmen  begins 

Hec  algorisms  ars  psens  dicitr  in  qua 
Talibs  indorm  fruim  bis  quiq  figuris. 

They  should  read  as  follows: 

"  Hsec  algorismus  ars  prsesens  dicitur ;  in  qua 
Talibus  Indorum  f  ruimur  bis  quinque  figuris." 

This  is  translated  a  few  lines  later :     "  This  present  craft  is 
called  Algorismus,  in  the  which  we  use  ten  figures  of  India." 
Speaking  of  the  numerals,  the  Carmen  reads : 

"  Prima  significat  unum  ;  duo  vero  secunda  ; 
Tertia  significat  tria ;  sic  procede  sinistre 
Donee  ad  extremam  venias,  quse  cifra  vocatur." 

"  The  first  means  one,  the  second  two,  the  third  means  three, 
and  thus  proceed  to  the  left  until  you  reach  the  last,  which  is 
called  cifra." 


Deutsche  Arithmetik,   fol.  76. 
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The  author  proceeds  later  to  say: 

"  Qualibet  illarum  si  primo  limite  ponas, 
Simpliciter  se  significat ;  si  vero  secundo, 
Se  decies ;  sursum  procedas  multiplicand©." 

In  substance,  the  English  commentator  translates  this  below: 
"  Every  of  these  figures  betokens  himself  and  no  more  if  he 
stand  in  the  first  place  of  the  rule,  the  word  simpliciter  meaning 
only  '  that  and  no  more/  "  etc. 

These  quotations  suffice  to  show  the  nature  of  the  most  famous 
number  verses  in  the  Middle  Ages,  verses  that  played  no  small 
part  in  the  spread  of  our  numerals. 

The  writers  of  the  earliest  printed  text-books  did  not  make 
as  much  use  of  verse  as  did  their  successors.  Nevertheless  they 
not  infrequently  put  their  rules  in  rhythmic  form.  Thus 
Boschensteyn  (Augsburg,  15 14)  puts  in  this  quaint  German 
verse  his  statement  concerning  numeration : 

"  Numeratio  die  Erst  fiur 
Thut  vns  yn  der  rechnung  dyse  stuer 
Z61  ains  Zway  dreu  vier  /  acht 
So  hast  du  die  ersten  figur  mit  macht." 

His  Rule  of  Three  he  also  puts  in  verse: 

"  Das  mittel  mit  dem  hindern  multiplicier 
Dasselbig  mit  dem  vordern  Diuidier 
Was  dir  kumbt  zu  standen 
Hast  du  der  frag  antwort  gefunden." 

This  rule  was  often  given  in  verse,  as  by  Sfortunati  (Venice, 
1534)  among  the  earlier  writers,  and  Starcken  (edition  of 
1714)  among  the  later  ones.  The  latter's  rule  for  setting  down 
the  terms  is  as  follows: 

"  Drey  Zahlen  diese  Regul  hat  / 
Die  Frage  kommt  zur  dritten  Statt  / 

Und  welche  Zahl  der  Frage  gleicht  / 
Von  ersten  Stelle  gar  nicht  weicht ; 
Was  aber  in  der  neu  Ding  bedeut  / 
Steht  in  der  Mitten  allezeit." 

In  Vander  Schuere's  arithmetic  of  1600  each  chapter  is  intro- 
duced by  a  verse  giving  a  rule  or  statement  of  the  process  con- 
sidered.    The  following  rule  for  s  =  y2n  (a  +  1),  a  formula  of 
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arithmetical  progressions,  is  given  in  another  work,  Eversdyck's 
edition  of  Coutereel's  arithmetic,9  appearing  in  both  French 
and  Dutch : 

"  Premier  &  dernier  termes  adjouteras, 
Puis  leur  total  produict  multiplieras, 
Par  la  moictie  du  nombre  qui  les  compte ; 
Ansi  auras  ce  que  leur  valeur  monte." 

Another  Dutch  writer,  Bart j ens,10  gives  the  Regula  Falsi  in 
verse,  as  follows: 

"  Meer  van  Meer  substraheert, 
Doet  soo  met  Min  en  Min : 
Maer  Meer  en  Min  addeert, 
Dan  komt  des  Regels  zin." 

The  first  arithmetic  that  I  have  found  that  is  composed  entirely 
of  rhyme  is  Johann  Fridolin  Lautenschlager's,  which  appeared 
at  Freiburg  (Uchtland)  in  1598.  An  idea  of  his  style  may  be 
obtained  from  the  first  few  lines  of  his  "  Regula  de  Tri  oder 
gulden  Regul:" 

"  Regula  de  Tri  MERCATORum  / 

Genannt  aurea  proportionum 
Darumb  das  sie  gar  bequentlich 

Im  KaufF  /  begert  drei  ding  /  namlich 
Den  Kauff  /  das  Werth  /  die  Frag  zum  dritten  / 

Das  Werth  soil  stet  stehen  in  der  mitten  / 
Der  Kauff  vornen  /  die  Frag  dahinden  / 

Wilt  du  die  Frag  vnd  Facit  finden  /  "  etc. 

Not  infrequently  admonitions  to  the  pupil  appeared  in  verse. 
Thus  the  well-known  German  writer,  Kobel,11  has  this  to  say : 

"  In  Zal  In  Masz  vnd  in  Gewicht 
All  ding  Von  Got  seyn  zugericht  / 
Clerlichen  Salomon  das  sagt 
On  Zal  /  on  masz  Got  nicht  behagt. 

•  •  •  •  • 

Disz  nym  zu  hertzen  /  bit  ich  ser 
Vnd  yeder  sein  Kind  Rechen  ler 
Wie  es  gen  Got  vnd  Welt  sich  halt 
So  werden  wir  mit  Eren  alt.      Amen." 


8  Edition  of   1658,  p.  391. 
""  Edition  of   1676,  p.   191. 


10 

"  His  first  edition   appeared  in   1514.     The  quotation  is  from  the  1518 
edition. 
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The    same    admonition    appears    in    Adam    Riese's    celebrated 
arithmetic.12 

Advice  to  learn  the  multiplication  table  was  particularly  strong 
just  at  the  time  when  the  old  system  of  reckoning  by  counters  13 
was  giving  place  to  modern  methods.  Kobel,  for  example,  gives 
his  advice  in  the  following:  lines : 14 


& 


"  Hastu  geleert  das  Ein  mal  ein  / 

So  wirt  dir  dise  Rechnung  gmein. 
In  deim  Visiern  leichtlich  zu  thun  / 

Als  ich  dich  vor  gewarnet  han  / 
Bei  dem  Pythagorischen  Tisch  / 

Kanstu  es  nit  /  so  lerns  gerisch 
Im  Rechenbuchlin  /  rath  ich  dir  / 

Was  ich  dir  sag  /  glaub  warlich  mir. 
Der  vngewisz  der  selben  Kunst  / 

1st  sein  Visiern  wol  halb  vmb  sunst." 

A  somewhat  similar  admonition  appears  in  various  Dutch 
books.     For  example,  Stockmans  15  writes  as  follows : 

'  Die  wel  wilt  leeren  Rekenen  /  Cijfferen  ende  Tellen  / 
Moet  wel  vast  dese  Tafel  in  zijn  Memorie  stellen." 

"  Die  int  Cijffere,  Rekenen  end  tellen  wilt  prospereren 
Moet  dese  Multiplicatie  neerstelijck  observeren." 

"Die  door  het  Cijfferen  wilt  comen  ter  eeren  / 
Moet  wel  vast  dees  Tafel  vanbuyten  leeren." 

These  rhymes  were  not,  however,  confined  to  German  and 
Dutch  writers.  Even  the  scholarly  Ramus  put  several  of  his 
problems  in  Latin  verse,16  and  some  of  the  best-known  English 
writers  did  the  same.  Of  the  latter,  one  of  the  most  prominent 
was  Hylles  (1600),  who  justifies  his  method  by  saying: 

'  I  am  a  Booke,  whose  doctrine  consisteth 
In  wrorking  with  numbers  according  to  Arte : 
The  knowledge  whereof,  to  learne  who  so  listeth, 
I  promise  frankly,  to  giue  and  imparte. 
So  plainely,  so  easly,  and  eke  in  such  sort, 
That  thereof  the  learning  shall  seem  but  a  sport." 


12  The  first  edition  appeared  in  1522.    The  verses  are  given  in  the  1538 
edition  on  the  reverse  of  the  title  page. 

13  Little  disks,  like  checkers,  used  on  a  kind  of  abacus. 
"  From  the   1549  edition,   folio    107. 
"  First  edition,  1589.     The  quotation  is  from  the  1609  edition. 

Arithmeticae   libri    duo,    Paris,    1557. 


IS 
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How  he  succeeded  may  be  inferred  from  a  statement  relating  to 
primes,  and  one  about  Barter: 

"  All  primes  together  have  no  common  measure 
Exceeding  an  ace  which  is  all  their  treasure." 

"  Of  Barters  or  trucques,  there  are  diuers  kindes, 
Whereof  the  first,  is  when  the  Trucquers  take, 
But  ware  for  ware,  by  agreement  of  mindes, 

No  partie  grating,  greater  gaines  to  make, 
Thequalitie  of  which  exchange  of  wares, 

The  compound  rule  ascending  sole  declares." 

The  versifying  tendency  showed  itself  among  English  writers 
for  several  generations.  A  century  and  a  half  after  Hylles  wrote 
the  above  lines  on  Barter,  Solomon  Low  (1748)  gave  his  rule 
as  follows : 

"  Barter,  exchange  of  commodities :  the  rule  to  proportion  'em 
as  follows : 

What's  to  be  changed,  value :  then,  see  what  That  will  purchase 

of  T'  other. 
If  an  advanc'd  price  of  one,  a  proportionable  find   for  the 

other." 
Half  a  century  later,  Chappell 17  attempted  to  put  all  of  his 
tables  in  verse,  and  the  following  brief  extract  will  show  with 
what  success: 

"  So  5  times  8  were  40  Scots 
Who  came  from  Aberdeen, 
And  5  times  9  were  45, 
Which  gave  them  all  the  spleen." 

About  the  same  time  Charles  Vyse  published  a  very  popular 
work  18  in  which  the  problems  appeared  in  verse.  An  illustra- 
tion of  these  problems  will  show  his  style  and  his  attempt  to 
puzzle  the  pupil : 

"  W  nen  first  the  Marriage-Knot  was  tied 

Between  my  Wife  and  me, 
My  age  did  her's  as  far  exceed 

As  three  Times  three  does  three; 
But  when  ten  Years,  and  Half  ten  Years, 

We  Man  and  Wife  had  been, 


IS 


The   Universal   Arithmetic,   London,    1798. 

Tutor's  Guide.     The  tenth  edition  appeared  at  London  in  1799. 
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Her  Age  came  up  as  near  to  mine 

As  eight  is  to  sixteen. 
Now,  tell  me,  I  pray, 
What  were  our  Ages  on  the  Wedding  Day  ?"  19 

Perhaps  the  culmination  of  this  rhythm  method  may  have  been 
the  efforts  of  Master  Capen,  in  the  old  Mayhew  School  of 
Boston,20  early  in  the  nineteenth  century,  who  had  the  boys 
sing,  to  the  tune  of  Yankee  Doodle: 

"  Five  times  one  are  five, 
Five  times  two  are  ten, 
Five  times  three  are  fifteen, 
And  five  times  four  are  twenty." 


19  Evidently  the  pupil  is  intended  to  find,  after  much  puzzling,  that 
"  My  age  was  as  many  times  her's  as  nine  is  times  three,"  and  that, 
fifteen  years  later,  "  the  ratio  of  her  age  to  mine  was  that  of  eight  to 
sixteen."  While  this  makes  a  man  of  forty-five  marry  a  girl  of  fifteen, 
the  problem  works  out. 

20  A.  W.  Brayley,  Schools  and  Schoolboys  of  Old  Boston,  Boston,  1894, 
p.  63. 


CHAPTER  VI 
THE  NUMBER  RHYMES  OF  METRODORUS 

Robert  King  Atwell 

The  position  of  the  number  rhyme  in  the  history  of  education 
has  already  been  discussed.  In  this  chapter  it  is  proposed  to 
give  a  few  translations  from  the  famous  Epigrams  of  Metro- 
dorus,  or  Metrodoros,  to  take  the  Greek  form  of  his  name. 
These  will  serve  to  show  the  nature  of  the  rhyming  problem  as 
it  first  appeared  in  the  early  Greek  algebra,  and  may  have  some 
educational  value  in  the  present  search  for  means  to  make  the 
introduction  to  this  science  more  interesting  to  a  certain  type 
of  mind.  They  are  confessedly  mere  puzzles,  stated  in  a  form 
that  appeals  to  the  immature  youth.  They  admit  of  solution 
by  such  simple  equations  as  are  now  quite  commonly  given  in 
the  arithmetic  of  the  eighth  grade,  although  the  Greeks  had 
no  such  simple  means  for  attacking  them.  In  ancient  days 
they  were  possibly  solved  by  geometric  methods,  the  unknown 
quantity  being  represented  by  a  line.  The  Arabs  would,  as 
the  learned  Dean  Peacock  has  remarked,  have  solved  them  by 
the  Rule  of  False  Position,  as  would  also  the  medieval  writers 
of  Europe.  It  is  quite  probable,  however,  that  they  were 
approached  through  the  domain  of  rhetorical  algebra,  that  early 
process  of  algebraic  reasoning  in  which  words  were  used  instead 
of  symbols.  But  whatever  the  process,  they  stand  as  interest- 
ing examples  of  the  use  of  the  puzzle  in  the  youth  of  the  race; 
and  as  such  they  raise  the  question  as  to  whether  we  should 
not  profit  by  this  race  experience  in  dealing  with  the  youth  of 
to-day. 

Metrodorus  probably  flourished  in  the  third  century  B.C., 
but  of  his  life  we  know  practically  nothing.  We  are  also  ignor- 
ant of  his  works  save  as  certain  of  his  epigrams  appear  in  an 
447]  63 
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Anthology  compiled  about  310  a.d.  A  Latin  translation  of 
these  verses  appeared  in  Heilbronner's  "  Historia  Matheseos 
Universae,"  and  from  this  the  following  translations  are  made. 
If  they  appear  in  English  as  mere  doggerel  the  translation  only 
reflects  the  original.  In  fact,  in  any  other  form  they  would  fail 
to  serve  their  purpose,  since  whatever  of  value  they  have  lies  in 
their  appeal  to  what  may  be  called  a  doggerel  epoch  of  mental 
development. 

The  Students  of  Pythagora 

"  Pythagora,  on  you  I  call, 
How  many  study  in  your  hall?" 

"  Polyc'rates,  oh  listen  well ! 
One  half  of  those  who  with  me  dwell 
Learn  science ;  and  a  quarter  part 
Of  my  disciples  learn  the  art 
The  Sophists  teach ;  while  listening,  mute, 
One  seventh  sit  through  all  dispute. 
Three  studious  girls  have  I  beside. 
How  many,  then,  with  me  abide  ?  " 

In  prose  form,  with  many  variations,  the  problem  has  founG 
place  in  many  collections  that  have  appeared  in  the  last  two 
thousand  years.  The  answer,  twenty-eight,  suggests  that  the 
question  of  large  classes  in  mathematics  was  not  the  serious 
one  in  ancient  times  that  it  is  to-day. 

The  Alloys  in  the  Crown 

"  A  crown  of  copper  and  of  gold 
With  tin  and  iron  firmly  rolled 
The  goldsmiths  shall  prepare  for  me 
Of  sixty  minae's  weight,  to  be 
Three  fourths  of  tin  and  gold.    They  must, 
Moreover,  have  a  care  that  just 
Two  thirds  shall  be  of  gold  and  copper, 
And  then  shall  mix  the  metals  proper 
To  have  of  iron  and  of  gold 
Just  three  fifths."     Now  the  story's  told, 
And  you,  in  turn,  shall  write  it  down 
How  much  of  each  was  in  the  crown. 
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The  problem,  while  particularly  adapted  to  treatment  by 
linear  equations,  is  not  beyond  the  powers  of  a  bright  pupil  in 
the  eighth  grade.  If  any  reader  cares  to  work  it  out  he  will 
easily  find  that  30l/2  minae  of  gold  are  used,  with  gl/2  of 
copper,  14^2  of  tin,  and  $l/>  of  iron. 

The  Pipes  and  the  Cistern 

It  takes  one  day  to  fill  the  vat 

With  this  large  pipe;  two  days  with  that; 

The  third  pipe  needs  but  one  day  more ; 

The  fourth  pipe  fills  the  vat  in  four. 

If  all  four  pipes  together  run, 

How  long  before  the  task  is  done? 

This  has  been  one  of  the  stock  problems  for  over  two  thou- 
sand years.  The  variants  that  have  appeared  from  time  to 
time  are  ingenious  and  interesting,  but  this  is  not  the  place  in 
which  to  describe  them.  The  problem  is  generally  looked 
down  upon  to-day  as  obsolete,  and  yet  when  it  was  first  sug- 
gested it  appeared  as  an  effort  to  make  mathematics  practical. 
Anyone  who  has  watched  the  pipes  filling  and  emptying 
the  cisterns  in  the  public  square  of  any  town  about  the  Mediter- 
ranean will  recognize  that  here  was  a  genuine,  every-day  prob- 
lem of  the  people  at  the  time  when  it  first  appeared.  To-day 
its  value  is  largely  that  of  an  interesting  puzzle  with  some 
healthy  mathematics  concealed  in  its  solution,  and  sometimes 
we  forget  this  value. 


■  &' 


A  Problem  Attributed  to  Euclid 

"  If  of  your  coins  you  give  me  two, 
Then  I'll  have  twice  as  much  as  you." 

"  O  Friend,  if  two  thou  give'st  to  me 
I'll  have  four  times  what's  left  to  thee." 
Read  me  this  riddle  now,  my  lad, 
And  tell  me  how  much  each  one  had. 

The  problem,  in  a  slightly  different  form,  is  attributed  to 
Euclid,  and  very  likely  was  current  in  the  Alexandrian  school. 
It  is  quite  within  the  grasp  of  an  ingenious  pupil  of  the  eighth 
grade,  although   the  answer   (32    and  47)   requires  the  mutila- 
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tion  of  some  coins.     It  is  kin  to  many  problems  in  our  algebras 

to-day. 

A  Problem  of  Three  Numbers 

I  wish  three  numbers  now  to  find ; 
And  these  must  be  of  such  a  kind, 
The  first  shall  be  the  second  plus 
One  third  the  last.     The  second  thus 
Is  found :    One  third  the  first  you  take, 
And  to  this  add  the  third.    You  make 
The  third  by  adding  on  to  ten 
One  third  the  first.     This  given,  when 
You've  worked  it  out,  come  tell  to  me 
That  which  I  ask, — the  numbers  three. 

The  problem  is  not  difficult  even  without  the  algebraic  sym- 
bolism. But  since  it  yields  so  readily  to  solution  by  linear  equa- 
tions it  has,  in  prose  form,  found  a  place  in  most  algebras,  the 
numbers  employed  changing  from  time  to  time. 

The  Problem  of  the  Time 

"  What  is  the  hour,  Comrade,  pray?" 

"  At  a  dozen  hours  to  the  day 
The  time  that's  past  since  the  day  begun 
Is  three  fourths  that  to  the  set  of  sun." 
Now  quickly  scan  this  simple  rhyme 
And  tell  me  what's  the  proper  time." 

The  problem  has  been  attributed  to  Pythagoras,  as  so  many 
others  have  been  with  no  authority  but  vague  tradition.  In 
one  form  or  another  it  has  been  a  stock  problem  for  many 
centuries. 

The  Problem  of  the  Golden  Vase 

Ingenious  Craftsman,  show  your  art ! 
If  you  should  take  a  quarter  part 
Of  this  rare  vase  of  pure  gold, 
And  melt  and  pour  it  in  a  mold, 
Together  with  a  third  and  twelfth, 
The  sum  of  all  this  molten  wealth 
Would  weigh  one  mina.     What,  I  pray, 
Does  the  golden  vase  at  present  weigh? 
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The  Gift  of  Croesus  the  Lydian 

Croesus  the  Lydian  dedicates 

Six  chests  of  drachmas  to  the  Fates. 

Each  chest  contains  one  drachma  more 

Than  the  one  before  it.    It  takes  five  score 

Of  drachmas  for  a  mina,  and 

Old  Croesus  gives  with  a  generous  hand, 

For  this  is  the  day  that  he  celebrates 

His  birth.     So  he  gives  the  protesting  Fates 

Six  minas  of  silver.    Now  tell  me  the  worth 

Of  each  chest  that  he  offers  in  thanks  for  his  birth. 

The  idea  of  the  arithmetic  progression  herein  contained  goes 
back  at  least  to  the  Ahmes  papyrus,  perhaps  copied  as  early  as 
1700  b.  c.  from  an  older  Egyptian  treatise. 


CHAPTER  VII 

NUMBER  GAMES   BORDERING  ON   ARITHMETIC 

AND  ALGEBRA 

Frances  B.  Selkin 

Mathematical  puzzles,  tricks,  and  curious  cases  have  always 
appealed  to  the  interest  of  young  and  old.  The  psychologists 
find  that  this  interest  starts  at  about  the  age  of  nine  and 
increases  until  it  reaches  its  height  during  the  period  from 
fourteen  to  seventeen,  the  age  of  high-school  students.  Such 
material  provides  a  good  opportunity  for  drill,  but  it  is  par- 
ticularly valuable  as  a  stimulus  to  interest. 

This  delightful  phase  of  mathematics  has  been  almost  entirely 
neglected  by  English  and  American  writers,  in  spite  of  the  fact 
that  there  is  a  large  literature  on  the  subject  in  French,  Ger- 
man, and  Italian.  Although  this  literature  abounds  in  puzzles 
and  tricks  well  suited  to  students  of  elementary  and  secondary 
schools,  it  contains  no  work  written  from  the  teacher's  point 
of  view  with  the  class  room  in  mind.  We  find,  therefore,  many 
puzzles  introduced  which,  although  interesting  historically,  are 
of  little  value  for  young  students.  Furthermore,  a  great  deal 
of  the  valuable  material  is  not  presented  in  usable  form. 

The  present  work  has  been  undertaken  with  a  view  toward 
adapting  some  of  this  material  to  the  class  room  and  making 
this  "  brighter  side  of  mathematics  "  accessible  to  the  elemen- 
tary and  secondary  school  teacher. 

Part  i.     Arithmetic 

One  of  the  most  serious  problems  that  confronts  the  ele- 
mentary school  teacher  is  that  of  interesting  the  child  in  the 
necessary  drill  in  the  fundamental  operations.  The  child  is 
continually   looking   forward   to   something  new   and   is   disap- 
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pointed  when  he  is  called  upon  to  do  that  which  he  feels  he 
has  thoroughly  mastered.  To  solve  this  problem  we  have  only 
to  turn  to  the  rich  field  of  mathematical  recreations.  Here  we 
find  abundant  material  which  arouses  genuine  interest  and 
lends  an  air  of  mystery  to  this  work  which  is  usually  so  dull. 

1.     Addition 

We  must  admit  that  there  is  nothing  particularly  interesting 
in  a  long  column  of  numbers  to  be  added.  Let  the  teacher, 
however,  suggest  that  he  can  write  the  answer  at  sight,  and  the 
task  will  assume  a  totally  different  aspect. 

A  very  simple  number  trick  of  this  kind  can  be  performed 
by  making  use  of  the  principle  of  complementary  addition.  The 
arithmetical  complement  of  a  number  with  respect  to  a  larger 
number  is  the  difference  between  these  two  numbers.1  Most 
interesting  results  can  be  obtained  by  using  complements  with 
respect  to  g.2 

The  children  may  be  called  upon  to  suggest  several  numbers 
of  two,  three,  or  more  digits.  Below  these  write  an  equal 
number  of  addends  and  immediately  announce  the  answer.  The 
children,  impressed  by  this  apparently  rapid  addition,  will  set 
to  work  enthusiastically  to  test  the  results  of  this  lightning 
calculation. 

Example:  357] 

682  ^A  999 

793J  X  3 

2997 
642] 
317  ^B 
206J 

Explanation:  The  addends  in  group  A  are  written  down  at 
random  or  suggested  by  the  class.  Those  in  group  B  are  their 
complements.  To  write  the  first  number  in  group  B  we  look 
at  the  first  number  in  group  A  and,  starting  at  the  left  write  6, 
the  complement  of  3  with  respect  to  9 ;  4,  the  complement  of  5 ; 

1  Vinot,  Recreations  Mathematiques,  p.  2. 

2  E.  Lucas,  Theorie  des  Nombres.  Vol.  I,  p.  25. 
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2,  the  complement  of  7.  The  second  and  third  addends  in 
group  B  are  derived  in  the  same  way.  Since  we  have  three 
addends  in  each  group,  the  problem  reduces  itself  to  multiplying 
999  °y  3>  or  to  raking  3000  —  3.  Any  number  of  addends  may 
be  used  and  each  addend  may  consist  of  any  number  of  digits. 

An  Italian  book  of  the  eighteenth  century,  entitled  "  Giuochi 
Numerici  "  (Number  Tricks),3  gives  a  rule  by  means  of  which 
the  *  answer  to  such  examples  may  be  written  with  a  rapidity 
which  impresses  the  uninitiated  as  nothing  short  of  magic. 
Beginning  at  the  left,  the  first  digit  in  the  answer  will  be  one 
less  than  the  number  of  addends  in  one  group.  This  will  be 
followed  by  as  many  nines,  less  one,  as  there  are  digits  in  the 
largest  number.  The  last  digit  will  be  the  complement  of  the 
first.  If,  for  example,  there  are  four  addends  in  each  group, 
the  largest  having  6  digits,  the  first  digit  of  the  answer  will  be 
4 — 1  =  3.  This  will  be  followed  by  6 — 1  nines.  The  last  digit 
will  be  9  —  3  —  6.  The  answer  will  be  3,999,996,  no  matter 
what  numbers  appear  in  the  addends. 

A  careful  inspection  of  the  nine  times  table  will  reveal  cer- 
tain peculiarities  which  explain  this  rule. 

2X9=18:  1+8=9 

3X9  =  27:  2  +  7  =  9 

4X9  =  36:  3  +  6  =  9 

5X9  =  45:  4  +  5  =  9,   etc. 

From  the  above  we  note  that  the  first  digit  of  a  multiple  of 
nine  is  one  less  than  the  cofactor  of  nine.  Since  this  is  true  of 
the  first  ten  multiples  of  nine,  the  first  hundred  multiples  of  99, 
the  first  thousand  multiples  of  999,  etc.,  this  principle  can  be 
applied  to  all  examples  of  the  above  type.  Therefore  the  num- 
ber of  addends  in  one  group  (the  number  by  which  99,999,  etc., 
is  multiplied)  determines  the  first  digit  in  the  answer.  We 
also  notice  that  the  sum  of  the  digits  of  a  multiple  of  9  is  equal 
to  9  or  a  multiple  of  9.  This  explains  the  remainder  of  the 
rule.  If  the  number  of  addends  less  one  is  a  number  of  more 
than  one  digit,  subtract  the  number  in  excess  of  one  from  the 
number  of  nines  in  the  answer.     For  example,  if  there  are  21 

*  Alberti,  Giuochi  Numerici,  p.  5. 


45  s]  Number  Games  and  Number  Rhymes  71 

addends  in  each  group,  the  largest  consisting  of  three  digits, 
the  sum  will  be  20,979. 

The  following  is  another  form  of  rapid  addition  in  which 
the  complement  with  respect  to  9  is  again  used.  In  this  case, 
as  in  the  preceding,  the  addends  in  group  A  are  written  down 
at  random  and  those  in  group  B  are  composed  of  the  comple- 
ments of  the  digits  in  A.  In  this  case,  however,  the  second 
group  contains  one  addend  less  than  the  first  group.4 

Example:  4876] 

3465  U 
8296J 

5i23)B 
65345 

To  write  the  answer  without  adding,  subtract  2,  the  number 
of  addends  in  B,  from  6,  unit's  digit  of  the  last  addend  in 
group  A  (the  addend  whose  complement  does  not  appear  in 
group  B,  of  course  not  necessarily  the  last  addend  in  A).  Write 
4,  the  resulting  digit,  in  unit's  place  in  the  answer.  The  digit 
of  highest  order  will  be  2,  the  number  of  addends  in  group  B. 
This  will  be  followed  by  829,  the  last  addend  of  A,  with  unit's 
digit  omitted.  This  rule  may  be  applied  to  an  example  con- 
sisting of  any  number  of  addends.  If  unit's  digit  of  the  last 
addend  in  group  A  is  zero  or  1,  subtract  the  number  of  addends 
in  group  B  from  the  last  two  digits  instead  of  from  the  last  one. 

Example :  397°5] 

48537 
73864 
96340^ 
60234] 

51462  Ib 

26135J 


^A 


396337 


In  this  case  subtract  3,  the  number  of  addends  in  B,  from  40, 
the  last  two  digits  of  the  fourth  addend.  Then  ten's  digit  of 
that  addend  will  not  appear  in  the  answer. 

4  J.  C.  Schafer,  Die  Wunder  der  Rechenkunst,  p.  164. 
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This  problem  may  be  set  in  another  form  which  seems  even 
more  remarkable.  Let  some  one  draw  a  line  and  write  below 
it  a  number  consisting  of  any  number  of  digits.  The  problem 
then  becomes  that  of  writing  above  this  number  addends  whose 
sum  will  be  the  number  written  down  at  random.  Suppose  the 
number  is : 


368,754 

Ask  some  one  to  write  any  number  above  this,  restricted  only 
as  to  the  number  of  digits,  which  will  be  one  less  than  the 
number  of  digits  in  the  sum.  Above  this  let  a  second  person 
write  another  addend  and  someone  else  a  third  addend.  Above 
this  group  of  addends  write  another  group  of  three  addends 
derived  from  the  first  group  by  taking  the  complements  with 
respect  to  9  as  in  the  preceding  example. 

In  this  case,  as  in  the  former,  there  will  be  one  more  addend. 
This  is  derived  from  the  sum  by  adding  3,  the  first  digit  at  the 
left,  to  4,  unit's  digit,  obtaining  6SyS7-5 

Example:  68757         Derived  from  the  sum. 

42983' 

75364 
86478 
57016' 

24635  ► 
I352ij 


368754 


If  the  number  obtained  by  adding  the  first  and  last  digits  of 
the  sum  is  greater  than  9.  add  the  first  digit  of  the  sum  to  the 
last  two  to  obtain  the  last  two  digits  of  the  addend  which  is 
being  derived. 

Example:  87642         Derived  from  the  sum. 

37654 
58367 
24865 

48973 


B 


Schafer,  p.  166. 
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62345] 
41632  I 

75134 
51026 

487638 

The  test  of  addition  by  casting  out  nines  will  prove  of 
interest  in  the  higher  grades.  It  is  a  simple  method  of  checking 
work  and  can  occasionally  be  used  to  advantage.  This  test  is 
based  upon  the  fact  that  the  same  remainder  is  obtained  by  divid- 
ing the  sum  of  the  digits  of  a  number  by  9,  as  by  dividing  the 
number  itself  by  9.  A  simple  algebraic  explanation  of  this 
fact  is  given  in  the  second  part  of  this  paper.  By  making  use  of 
this  fact  we  can  readily  find  the  remainder  which  would  be 
obtained  by  dividing  a  number  by  9.  We  need  only  to  add  the 
digits  and  whenever,  in  this  process  of  adding,  we  obtain  a 
number  consisting  of  two  digits,  add  these  digits  and  continue 
as  before.  This  process  is  called  '  casting  out  nines/  for  when 
we  add  the  digits  of  every  two-digit  number  we  obtain,  we  are 
really  disregarding  or  casting  out  the  nine  contained  in  that 
number. 

For  example,  to  cast  out  nines  from  74,056,  i.e.,  to  find 
the  remainder  obtained  by  dividing  that  number  by  9,  we  say: 
7  +  4=11;  1  +  1=2;  2  +  0  =  2;  2  +  5  =  7;  7  +  6=13; 
1  +  3  =  4.    The  remainder  is  4. 

To  test  the  accuracy  of  the  result  of  addition,  cast  out  nines 
from  all  addends  in  the  above  manner  and  then  cast  out  nines 
from  the  answer.  If  the  two  remainders  do  not  agree  an  error 
was  made  in  adding. 

Example:  7642] 

207] 
6329  IRemainder,  7 
2863  I 

84J 


17125  Remainder,  7 
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Explanation: G  7642  =  multiple  of  9,  +  1 

707=       "  "  9,  +  o 

6329=       "  "  9, +  2 

2863=       "  "  9,  + 1 

84=       "  "  9. +  3 


Adding,  we  have, 


17125=        "  "    9, +  7 


There  is  a  number  trick  based  upon  this  test  of  casting  out 
nines  and  the  principle  of  complementary  addition,  which  will 
appeal  to  a  class  as  quite  remarkable.  Let  some  one  suggest 
several  addends.  Below  these  write  an  equal  number  of  addends 
derived  from  the  first  group  by  taking  complements  with  respect 
to  9.  Below  these  write  one  more  addend  which  is  exactly 
divisible  by  9.  This  can  be  done  by  writing  any  digit,  then  its 
complement  with  respect  to  9,  and  so  on  for  as  many  digits  as 
are  required. 

Example:  7S&72\ 

68435  > 

47893 
24327 

31564 
52106 

36459 


336456 


Let  anyone  add  the  above  addends  and  show  the  answer 
omitting  any  digit  other  than  zero.  The  missing  digit  can 
readily  be  found  by  casting  out  9's  from  this  answer.  Since 
the  addends  are  chosen  in  such  a  way  that  their  sum  is  a 
multiple  of  9,  the  answer  will  be  exactly  divisible  by  9.  If  then, 
we  cast  out  9's  from  the  answer  shown,  and  subtract  from  9 
the  remainder  obtained,  we  shall  find  the  missing  digit.  Sup- 
pose the  missing  digit  is  4.  The  answer  shown  will  then  be 
33,656.  Casting  out  9's  from  this  number,  we  obtain  the 
remainder  5  which  subtracted  from  9  gives  4,  the  missing  digit.7 

"Vinot,  p.  11. 
7  Schafer,  p.  162. 
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2.     Subtraction 

The  test  of  casting  out  nines  may  be  used  to  check  subtrac- 
tion. In  this  case  cast  out  nines  from  the  minuend,  from  the 
subtrahend,  and  from  the  remainder.  Add  the  last  two  and 
cast  out  nines  from  their  sum.  The  result  should  be  equal  to 
the  first  remainder.  As  this  test  is  here  applied  in  reality  to 
an  addition  example,  the  explanation  given  under  addition  applies 
to  subtraction  also. 

There  are  several  interesting  number  tricks  which  may  be 
used  to  enliven  the  work  in  subtraction.  Let  some  child  think 
of  a  number  consisting  of  two  digits  and  then  reverse  the 
order  of  digits  obtaining  a  new  number.  Let  him  then  sub- 
tract the  smaller  from  the  larger  and  tell  you  one  of  the  digits 
in  the  difference.  You  will  then  be  able  to  tell  the  other  by 
subtracting  the  digit  given  from  9.s  Suppose  the  number  thought 
of  is  2>7-  Reverse  the  order  of  the  digits  and  the  new  number 
is  73.  Subtract  37  from  73  and  the  result  is  36.  If,  then, 
3  were  given,  subtract  3  from  9  to  find  the  other  digit,  6. 

The  same  may  be  done  with  a  number  consisting  of  3  digits. 
The  digit  in  ten's  place  in  the  answer  will  always  be  9  and  the 
sum  of  the  other  two  will  be  9.  If,  then,  either  the  first  or  the 
last  digit  is  known,  the  other  two  can  be  found. 

There  is  another  interesting  case  which  is  based  upon  the 
principle  of  casting  out  nines.  Let  a  child  think  of  a  number 
consisting  of  any  number  of  digits.  Let  him  then  write  another 
number  consisting  of  the  same  digits  written  in  an  entirely 
different  order.  Ask  him  to  subtract  the  smaller  number  from 
the  larger,  rewrite  the  difference  omitting  any  digit  other  than 
zero,  and  show  you  this  final  number.  By  looking  at  this 
number  one  can  tell  what  the  missing  digit  is.  Since  the 
minuend  and  the  subtrahend  contained  the  same  digits,  the 
remainders  obtained  by  casting  out  nines  from  each  should  be 
identical  and  the  difference  between  the  two  should,  therefore, 
give  zero  as  remainder.     If  then,  we  cast  out  nines  from  the 


8  Ball,  Mathematical  Recreations  (French  edition),  p.  81.  The  French 
edition,  being  more  extended  than  the  English,  is  used  throughout  this 
chapter. 
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number  shown  and  subtract  the  remainder  obtained,  from  9, 
we  shall  find  the  missing  number.9 

Suppose  the  number  chosen  is  4,735,892,006,  and  the  same 
digits  written  in  different  order — 2,004,589,673.  The  differ- 
ence between  the  two  numbers  is  2,731,302,333.  Suppose  the 
number  stricken  out  is  I.  Then  the  number  shown  would  be 
273,302,333.  Casting  out  nines,  the  remainder  is  8.  Subtract- 
ing this  remainder  from  9  we  have  9  —  8=1.  Therefore  1  is 
the  missing  digit. 

There  are  two  very  curious  cases  which  give  constant  results. 

First,  let  each  pupil : 

(1)  Write  any  number  consisting  of  three  digits. 

(2)  Write  the  number  obtained  by  reversing  the  order  of 
the  digits  in  the  first  number. 

(3)  Subtract  the  smaller  from  the  larger. 

(4)  Write  the  difference  obtained  and  write  the  new  number 
formed  by  reversing  the  order  of  the  digits  in  this 
difference. 

(5)  Add  this  new  number  to  the  difference  found  in  (3). 
The  result  of  the  last  operation  is  always   1089  and  all  the 

pupils  will  have  the  same  answer  notwithstanding  the  fact  that 
each  chose  his  own  number.  For  example,  suppose  one  of 
the  numbers  chosen  was  643.  The  successive  steps  give: 
643  —  346  =  297 ;  297  +  792  =  1089. 10 

The  second  case  is  somewhat  similar.  Let  each  pupil  write 
any  number  of  three  digits  such  that  the  digits  decrease  by  one 
from  left  to  right,  for  example  432,  then  reverse  the  order  of 
the  digits  and  subtract.     The  answer  will  always  be  198.11 

Example:     765  —  567  =  198. 

3.     Multiplication 

The  field  of  multiplication  is  particularly  rich  in  curious 
cases  and  short  methods.  The  test  by  casting  out  nines  is  most 
valuable  in  multiplication  and  ought  to  be  used  systematically. 


9  Schubert,  Mathematische  Mussestunden,  Vol.   I,  p.  70. 

10  Ball,  p.  74. 
"Ibid,,  p.  76. 
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8X6  =  48  I  3 


(1)  Cast  out  nines  from  the  multiplicand; 

(2)  Cast  out  nines  from  the  multiplier; 

(3)  Cast  out  nines  from  the  product. 

Multiply  the  remainder  obtained  in  (1)  by  that  obtained  in 
(2)  and  cast  out  nines  from  this  product.  The  new  remainder 
should  be  equal  to  that  obtained  in  (3). 

Example:  2096  8 

357  6 

14672 
10480 
6288 

748272 

Explanation:12  2096  (a  multiple  of  9,  plus  8)  repeated  357 
times  gives  a  multiple  of  9,  +  357  X  8.  Since  357  is  a  multiple 
of  9,  plus  6,  8  X  357  is  a  multiple  of  9,  +  8  X  6  or  48,  which 
gives  the  remainder  3  when  nines  are  cast  out. 

The  same  thing  can  be  done  with  several  factors,  in  which 
case  we  cast  out  nines  from  each  factor  and  then  from  the 
product  of  the  remainders  thus  obtained.  The  result  should 
be  equal  to  the  remainder  resulting  from  casting  out  nines  from 
the  total  product. 

Example:    4  X  25  X  8  X  32  =  25,600 
Remainders :     4,  7,  8,  5 


4  X  7  =  28 

rem. 

=   I 

8X1=8 

a 

=  8 

8  X  5  =  40 

tl 

=  4 

25,600 

it 

=  4 

If  one  factor  gives  zero  as  a  remainder,  the  product  should 
also  give  zero  as  a  remainder  for  it  should  be  an  exact  multiple 
of  9  since  one  of  its  factors  is  a  multiple  of  9. 

There  are  several  combinations  which  produce  results  com- 
posed of  identical  digits.     These  usually  appeal  to  young  stu- 


Vinot,  p.   12. 
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dents  as  quite  remarkable  cases.     The  following  is  perhaps  the 
one  most  generally  known. 

12,345,679X9=  111,111,111 
12,345,679  9  X  6  =  54 

54 


666,666,666 

Explanation:12  The  number  12,345,679  is  the  repetend  of  the 
fraction  A  and  9  X  s\  —  v  whose  repetend  is  III, III,  .  .  . 
The  pupils  may  suggest  the  number  which  they  wish  to  appear 
in  the  answer.  To  obtain  the  desired  result  we  need  only  write 
as  multiplier  9  X  the  number  chosen.  The  pupils  will  need  no 
suggestion  to  test  the  accuracy  of  the  result  and  they  will  be 
drilled  in  multiplication  without  realizing  it. 

The  same  result  may  be  obtained  by  using  as  the  multiplicand 
1,122,334,455,667,789,  the  repetend  of  sfr.  Multiplying  this 
number  by  99  we  obtain  ikX  99=  h  whose  repetend  is  111,111, 
etc.  Therefore  to  obtain  a  result  composed  of  identical  digits, 
multiply  the  above  number  by  99  times  the  number  which  is  to 
appear  in  the  answer. 

Example:1*        1,122,334,455,667,789  99 

297  X3 


333,333>333»333»333>333  297 

We  can  produce  the  same  product  by  repeating  each  digit  in 
the  multiplicand  3  or  4  times,  writing  8  twice  or  three  times 
respectively,  and  9  once.  In  this  case  we  would  multiply  by  999 
or  9999  respectively,  or  by  one  of  their  first  nine  multiples. 

The  multiplier  in  each  of  these  cases  can  be  written  down 
without  stopping  to  calculate,  by  applying  the  rule  previously 
developed  for  multiplying  by  a  number  composed  entirely  of  9's. 
The  first  figure  in  the  multiplier  will  be  one  less  than  the  figure 
to  appear  in  the  answer.  This  will  be  followed  by  as  many 
nines  less  one  as  there  are  i's  in  the  multiplicand.  The  last 
digit  will  be  the  complement  of  the  first  digit. 


13  Schubert,  Mathematische  Mussestunden,  Vol.  I,  p.  22. 
"Alberti,  p.   17- 
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This  case  may  be  made  to  appear  more  remarkable  by  writ- 
ing it  in  the  form  of  several  products  whose  sum  can  be  found 
without  any  calculation. 

Example: 

1,122,334,455,667,789  1,122,334,455,667,789 

132  22 


1,122,334,455,667,789 
242 


Answer:  444,444,444 


The  number  2>7  used  as  a  multiplicand  also  gives  interesting 
results.15 

3X37=111  1  +  1  +  1  =  3 

6  X  37  =  222  2  +  2  +  2  =  6 

9><37  =  333  3  +  3  +  3  =  9 

12  X  37  =  444  etc. 

15X37  =  555 
18  X  37  =  666 

21X37  =  777 

24  X  37  =  888 

27  X  37  =  999 

The  multiplier  is  always  a  factor  of  three  and  this   factor 
determines  the  digit  which  is  to  appear  in  the  product. 

Example:  15X37  =  3X5X37  =  555 

From  the  above  we  also  note  that  the  sum  of  the  digits  in  the 
product  is  equal  to  the  number  by  which  37  was  multiplied. 

Example:  18  X  37  =  666        6  +  6  +  6  =  18 

The  numbers  15,873  and  7  form  another  combination  of  this 
type.16 

7X  15,873=111,111 
7  X  31,746  =  222,222 

7  x  47,619  =  333,333 

etc. 


15Fourrey,  Recreations  Arithmetiques,  p.  11. 
16  Ibid.,  p.  7. 
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Explanation:      7X    15,873=111,111 

7X    31,746  =  2X7X15,873  =  222,222 
7  X  142,857  =  9  X  7  X  15,873  =  999.999 

If  we  wish  8  to  appear  in  the  answer  the  multiplicand  will 
be  126,984  or  15,873  X  8. 

Lucas  in  his  "  L'Arithmetique  Amusante,"  gives  the  following 
without  explanation.17 

91  X  1221  =  111,111 

90,090,999  X  123,321  =  1 1 1, 1 1 1, 1 1 1, 1 1 1. 

A  little  juggling  with  these  figures  will  reveal  that  this  is 
simply  a  modification  of  the  preceding  case. 

Since  91  X  1221  =7X13  X  I5,  73 

This  suggests  numerous  variations.     Let  n  be  any  number. 

Then     (7Xn)X    ^      j=in,iii.      This    may    be    varied    still 

n 

further  by  replacing  15,873  by  any  one  of  its  first  nine  multiples. 

Another  interesting  set  of  combinations  consists  of  those  which 

produce  identical  groups  of  digits.     The  numbers   143   and  7 

belong  to  this  set  of  combinations.     The  products  obtained  by 

multiplying  143  by  any  one  of  the  999  first  multiples  of  7  consist 

of  two  identical  sets  of  numbers  each  equal  to  the  number  by 

which  7  has  been  multiplied.18 

Example:    2,464  X  143  =  7  X  352  X  143  =  352,352. 

Explanation: 

7  X  352  X  143  =  352  X  1,001  =  352  X  1,000  +  352. 

Hence  if  the  cofactor  of  7  (in  this  case  352)  has  three  digits, 
the  product  will  be  composed  of  two  identical  parts  each  equal 
to  that  cofactor.  If,  however,  this  factor  is  a  number  con- 
sisting of  less  than  three  digits,  the  two  parts  will  be  separated 
by  one  or  more  zeros.  If,  for  example,  the  number  to  appear  in 
the  answer  (the  number  by  which  7  has  been  multiplied)  is  62, 
one  need  only  think  and  write  62  thousand  and  62. 


17  Fourrey,  p.  65. 

18  Ibid.,  p.  13. 


465]  Number  Games  and  Number  Rhymes  81 

Example:  21  X  143  =  7  X  3  X  143  =  3,003. 

7  X  24  X  143  =  24,024 

Similar  results  are  obtained  by  multiplying  by  yj  the  999  first 
multiples  of  13,  and  by  91  the  999  first  multiple  of  II. 

Explanation:  1,001  =    7X11X13 

=  77X13 
=  11  X  91 

These  two  cases  can  be  generalized  as  follows: 

10,001  =  73  X  137 
1,000,001  =  11  X  9,091 

Therefore,  the  products  obtained  by  multiplying  137  by  the 
9,999  first  multiples  of  7^  by  multiplying  9,091  by  the  99,999 
first  multiples  of  11,  etc.,  are  composed  of  two  identical  parts. 

The  repetend  of  st  (12,345,679)  multiplied  by  3  or  any  mul- 
tiple of  3  which  is  not  a  multiple  of  nine  also  gives  a  repeating 
product.19 

Example:  12,345,679  12,345,679 

3  6 


37,037,037  74,074,074 

12,345,679  12,345,679 

66  15 


814,814,814  185,185,185 

From  the  above  we  note  that  only  the  repetend  of  the  first 
result  need  be  memorized.  The  others  can  be  readily  derived 
by  multiplying  this  first  repetend  by  the  cofactor  of  3  in  the 
multiplier.  For  example,  if  the  multiplier  is  12  =  3  X  4,  we 
need  only  multiply  37  by  4  and  repeat  the  resulting  product,  148, 
three  times.  Since  the  repetend,  148,  is  a  three-digit  number 
no  zeros  will  appear  in  the  answer. 

The  same  repeating  products  occur  when  we  use  1 122334455- 
667789;  1 1 1222333444555666777889;  etc.,  as  multiplicands  and 
33,  333,  etc-,  as  multipliers.     We  also  obtain  repeating  products 

19  Schubert,  Mathematische  Mussestunden,  Vol.  I,  p.  23. 


82  Teachers  College  Record  [466 

by  using  these  multiplicands  and  the  multipliers  3,  6,  9,  etc.,  as 
in  the  previous  case. 

Example:  1 122334455667789 

33 


37037037037037037 

1 122334455667789 

3 

3367003367003367 

1 1 1222333444555666777889 

3 

333667000333667000333667 

1 1 1222333444555666777889 

333 

37037037037037037037037037 

A  very  interesting  trick  in  lightning  multiplication  appears  in 
Alberti's  "  Giuochi  Numerici."  It  consists  in  finding  the  sum 
of  two  products  without  performing  any  actual  multiplication. 
Let  someone  write  at  random  a  number  consisting  of  any  num- 
ber of  digits.  Using  this  number  as  the  multiplicand  in  each 
case,  write  two  multipliers.  The  first  multiplier  may  be  sug- 
gested by  the  class ;  the  second  will  be  derived  from  the  first  by 
taking  the  complements  of  its  digits  with  respect  to  9. 

Example:  3456  3456 

286  9713 


Answer  (sum  of  the  two  products)  :    34,556,544. 

The  answer  will  consist  of  the  multiplicand  minus  1,  in  this 
case  3455.  This  will  be  followed  by  the  respective  complements 
of  these  digits  from  left  to  right,  6544.20 

This  problem  appears  quite  miraculous  at  first  sight.  A  little 
reflection  will  show  that  this  trick  is  merely  an  application  of 
the  rule  previously  developed  for  multiplying  by  a  number  com- 

""Alberti,  p.  12. 
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posed  entirely  of  nines, — in  this  case  9999.  There  should  be  as 
many  digits  in  the  multiplier  as  in  the  multiplicand.  If  the  first 
multiplier,  suggested  by  the  class,  has  less  digits  than  the  multi- 
plicand, consider  the  missing  digits  zero — of  which  the  comple- 
ments will  therefore  be  9.  Since  the  same  number  of  digits 
appears  in  the  multiplicand  and  multiplier,  no  9's  will  appear  in 
the  product. 

This  problem  may  be  made  to  appear  even  more  remarkable 
by  using  three  or  more  products  and  finding  their  sum  in  the 
same  way.21 

Example:       9827  9827  9827 

2310  4235  3454 


Answer  (sum  of  3  products)  :     98,260,173. 

3567  3567  3567  3567 

2412  4342  2015  1230 


Answer  (sum  of  4  products)  :     35,666,433. 

The  same  problem  may  be  set  in  another  form.  Ask  any 
pupil  to  write  down  as  many  nines  as  he  wishes  and  underneath 
this  any  other  number  consisting  of  the  same  number  of  digits 
to  be  used  as  a  multiplier.  The  product  will,  of  course,  be 
found  in  the  same  way  as  in  the  preceding  case. 

The  number  142,857  is  peculiar  in  that  the  order  of  its  digits 
does  not  change  when  it  is  multiplied  by  2,  3,  4,  5,  or  6.22 

2  X  142,857  =  285,714 

3  X  142,857  =  428,571 
4X  142,857  =  571,428 

5  X  142,857  =  714,285 

6  X  142,857  =  857,142 

This  number  multiplied  by  a  number  larger  than  six,  gives  a 
result  composed  of  more  than  six  digits.  If  we  add  the  last  and 
first  digits  of  such  products  we  find  that  the  order  of  the  digits 
remains  unchanged  as  above. 

Example:       8  X  142,857  =  1,142,856 

Adding  6+1=7;  the  order  of  digits  becomes  142,857. 

"Alberti,  p.  13. 
28  Fourre}',  p.  14. 
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Quite  remarkable  results  in  lightning  multiplication  can  be 
produced  by  using  numbers  consisting  entirely  of  9's.  For 
example,  to  multiply  99,999  by  99,999  (to  multiply  by  itself  a 
number  composed  of  digits  all  equal  to  9),  write  the  digit  8, 
to  the  left  of  it  write  as  many  9's  as  there  are  digits,  less  one, 
in  either  factor,  and  to  the  right  of  it  as  many  o's  as  there  are 
digits,  less  two,  in  either  factor,  and  for  the  last  digit  of  the 
resulting  number  write  i.23  This  rule  applied  to  the  number 
given  above  (99,999)  gives  the  product  999,980,001. 

A  more  general  form  of  this  problem  is  that  of  multiplying  a 
number  composed  entirely  of  9's,  by  a  number  composed  of  like 
digits  other  than  9,  for  example,  666  X  999.  In  this  case  we 
can  apply  the  following  rule:  First  multiply  one  of  the  digits 
of  the  multiplier  by  one  of  the  digits  in  the  multiplicand.  The 
digit  in  unit's  place  of  this  product  will  be  the  digit  in  unit's 
place  of  the  answer.  To  write  the  answer,  write  the  digit  in 
ten's  place  of  the  first  product ;  to  the  left  of  this  write  the  digit 
of  the  multiplier  as  many  times  as  there  are  digits,  less  one,  in 
each  factor,  and  to  the  right  of  it  write  the  digit  which  repre- 
sents the  difference  between  9  and  the  digit  which  appears  in 
the  other  factor,  this  being  thus  repeated  the  same  number  of 
times  as  the  digit  to  the  left.  At  the  extreme  right,  write  the 
unit's  digit  of  the  first  product  obtained  above.24 

Example:       666  X  999. 

The  first  product  will  be  6  X  9  =  54.  Write  5  (ten's  digit)  ; 
to  the  left  of  it  write  6,  the  digit  of  the  multiplier,  as  many 
times,  less  one,  as  there  are  digits  in  each  factor,  i.e.,  twice,  nnd 
to  the  right  the  digit  3  which  is  the  difference  between  9  and  6. 
Thus  we  have: 

66,533 
To  complete  this  number,  write  at  the  extreme  right  the  digit 
4,  units'  digit  of  the  first  product  (54),  and  the  result  will  be: 

665,334 
Example:    3-333.333  X  9-999.999  =  33-333-326,666,667 
The  first  case  given  above  (9,999  X  9,999)  is  a  particular  case 
of  the  second,  the  difference  between  the  digits  being  zero. 


M 


Ball,  p.  30. 
Ibid.,  p.  3T. 
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There  are  several  curious  tables  which  never  fail  to  interest. 
The  following,  a  table  involving  multiplication  by  8,  might  be 
introduced  at  some  time  when  this  multiplication  table  is  being 
reviewed.-5 

1X8+1=9 
12  X  8  +  2  =  98 

123X8  +  3  =  987 
1234X8  +  4  =  9876 

12345  X  8  +  5  =  98765 

123456  X  8  +  6  =  987654 

1234567X8  +  7  =  9876543 

12345678  X  8  +  8  =  98765432 

123456789  X  8  +  9  =  987654321 

Multiplication  by  9  produces  the  following  tables,  characterized 
by  their  simplicity  and  symmetry.2,6 

1X9+  2  = 

12  X  9+  3  = 

123X9+  4  = 

1234X9+  5  = 

12345X9+  6  = 

123456X9+  7  = 

1234567X9+  8  = 

12345678X9+  9  = 


123456789  X  9  +  10  = 


1 

11 

in 

mi 

inn 

iiiiii 

iiiiiii 


27 


In  the  preceding  table  the  digits  appear  in  increasing  order; 
in  the  following  they  appear  in  decreasing  order. 

9  X  9  +  7  =  88 

98  X  9  +  6  =  888 

987  X  9  +  5  =  8888 

9876  X  9  +  4  =  88888 

98765  X  9  +  3  =  888888 

987654  X  9  +  2  =  8888888 

9876543  X  9  +  1  =  88888888 

98765432  x  9  +  o  =  888888888 


25  Lucas,  L'Arithmetique  Amusante,  p.  68. 

2B  Lucas,  Recreations  Mathematiques,  Vol.  4,  p.  232-3. 

"  Ibid. 
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A  very  curious  table  results  from  the  multiplication  of  num- 
bers composed  entirely  of  i's.  The  following  is  a  mechanical 
rule  for  the  formation  of  such  products.28  To  multiply  a  num- 
ber composed  entirely  of  i's  by  itself,  write  the  number  which 
represents  the  sum  of  the  digits  in  one  factor  (which,  in  order 
that  the  rule  shall  hold,  must  be  less  than  10),  and  symmetrically 
to  the  left  and  right  of  it,  write  the  digits  less  than  that  one,  in 
natural  decreasing  order.  For  example,  to  multiply  11111  by 
in  1 1,  write  5,  the  number  of  digits  in  either  factor,  and  sym- 
metrically to  the  right  and  left  of  it,  the  natural  decreasing 
order  of  digits  less  than  5,  i.e.,  4,  3,  2,  and  1,  which  gives  the 
product  1 2345432 1. 

In  the  above  manner  form  the  following  table.29 

1  X  1  =  1 

11  X  11  =  121 

in  X  in  =  12321 

mi  X  mi  =  1234321 

iiiiiXiiiii  =  123454321 

iiiiii  X  iiiiii  =  12345654321 

mini  X  mini  =  1234567654321 

iiiiiiiiX  iiiiiiii  =  1 2345678765432 1 

Illiimi  X  Illllllll  =  1 234567898765432 1 

Shubert,  in  his  "  Mathematische  Mussestunden,"  gives  the 
following  interesting  tables : 30 

7X7  =  49 

67X67         —         4489 

667  X  667   =   444889 

6667  X  6667   =   44448889 

66667X66667  =  44444  88889 

666667  X  666667  =  4/1^^44888889 

etc. 


Ball,  p.  34 
'  Fourrey,  p.  10. 
Vol.  I,  p.  23. 


47*3 


Number  Games  and  Number  Rhymes 


87 


4X4 

34X34 

334  X  334 

3334  X  3334 

33334  X  33334 


16 
=  1156 

=        IHS56 
=      11115556 
=    1111155556 


333334X333334=iiiiii555556 

The  rule  previously  developed  for  multiplying  by  itself  a 
number  composed  entirely  of  9's  gives  the  following:31 

9X9.    =    81 

99  X  99   =   9801 

999  X  999   =   998001 

9999  X  9999  =  99980001 

99999  X  99999  =  9999800001 

etc. 

Many  tables  can  be  formed  by  applying  the  rule  for  multiply- 
ing a  number  composed  entirely  of  9's  by  a  number  composed 
of  identical  digits.    The  following  is  an  example : 32 


7X9 
77X99 

777  X  999 

7777X9999 

77777  X  99999 


63 
7623 

776223 

77762223 

7777622223 


The  following  case  is  also  interesting: 


1 

11 

in 

mi 

inn 

iiiiii 


[  X8+1 

1] 

[  X8+11 

II] 

[  X8+111 

II] 

[X8+111 

II] 

[X8+111 

11: 

[X8+111 

II] 

[X8+111 

II] 

t  X8+111 

II] 

[X8+111 

I 

II 

III 

mi 

inn 

iiiiii 


9 

99 

999 

9999 

99999 

999999 

9999999 

99999999 
999990999 


"Lucas,  Theorie  des  Nombres,  p.  28. 
32  Ibid. 
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Tables  of  this  kind  might  prove  valuable  as  rapid  blackboard 
exercises,  arranged  in  order  across  the  room.  The  results  will 
please  the  children  and  make  them  alert  to  notice  similar  cases. 
There  will  probably  be  keen  interest  in  watching  subsequent 
blackboard  work,  for  the  children  will  be  on  the  lookout  for 
similar  peculiar  products. 

We  can  multiply  numbers  of  two,  three,  four  or  five  digits 
very  rapidly  by  a  method  which  is  given  in  the  "  Liber  Abaci," 
written  by  Leonardo  Fibonacci  in  1202.  This  method  enables 
us  to  write  the  product  almost  immediately  without  writing  the 
partial  products.  If  the  factors  have  not  the  same  number  of 
digits  complete  one  of  them  by  placing  zeros  at  the  left.  Let 
the  numbers  be.  a  b  c  and  p  q  r  written  in  the  decimal  system. 
Multiply  c  by  r,  write  unit's  digit  of  this  product  and  add  the 
remaining  digit  to  the  sum  of  the  two  products  br  and  cq  which 
represent  the  tens.  Unit's  digit  of  this  total  is  ten's  digit  of  the 
product.  Then  add  the  remaining  digit  to  the  sum  of  the  hun- 
dreds :  ar  +  bq  +  cp,  and  so  on.  The  following  is  an  illustration 
given  by  E.  Lucas  in  his  "  Theorie  des  Nombres."  33 

Illustration:  a     b     c 

p    q     r 

abc  abc  abc  abc  abc 

!  X  >|<        X  I 

pqr  pqr  pqr  pqr  pqr 

cr  br  +  cq       ar  -f-  bq  +  cp        aq  +  bp  ap 

units  tens  hundreds  thousands  tens  of 

thousands 

Several  practical  short  methods  in  multiplication  are  given  in 
the  second  part  of  this  paper. 

4.  Division 
Most  of  the  cases  given  under  multiplication  can  easily  be 
arranged  for  use  in  connection  with  division.  To  do  this  we 
need  only  make  the  former  product  the  new  dividend.  One  of 
the  factors  will  then  be  the  divisor  and  the  other  the  quotient, 
which  can  be  written  at  sight. 

33  P.  29. 
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For  example,  ask  a  pupil  to  write  as  the  dividend  a  number 
consisting  of  nine  identical  digits.  You  will  then  write  the 
divisor  which  will  be  determined  by  the  digit  which  appears 
in  the  dividend.  If,  for  example,  the  dividend  is  888,888,888 
the  divisor  will  be  8  X  9  =  72.  The  quotient  will  always  be 
12,345,679.  It  would  perhaps  prove  more  interesting  to  have 
a  variable  result,  even  if  the  case  in  division  were  not  one  that 
we  would  ordinarily  give.  In  this  case  the  divisor  would 
always  be  12,345,679,  and  the  quotient  would  be  determined  by 
the  dividend,  a  number  consisting  of  nine  identical  digits  chosen 
by  the  class.  If,  for  example,  the  dividend  chosen  is  444,444,444 
the  quotient  will  be  4  X  9  =  36. 

The  check  of  casting  out  nines  should  be  constantly  used  in 
division. 

Rule: 

Cast  out  nines  from  the  divisor; 

Cast  out  nines  from  the  quotient ; 

Cast  out  nines  from  the  remainder; 

Cast  out  nines  from  the  dividend. 

Multiply  the  first  result  by  the  second  and  add  the  third  to 
this  product.  The  remainder  obtained  by  casting  out  nines 
from  this  last  result  should  be  equal  to  the  remainder  obtained 
in  the  fourth  step  above. 

Example:  59)35863 


Casting  out  by  nines : 

607 

(1)  gives 

(2)  " 

(3)  " 

5 

4 

5 

5  X  4  =  20 

20  +  5  =  25 

rem.  =    7 

(4)  7  =7 

The  following  simple  trick  in  division  never  fails  to  impress 
the  uninitiated.  Write  a  number  consisting  of  any  number  of 
digits  so  chosen  that  their  sum  is  a  multiple  of  9.  For  example, 
suppose  the  number  is  253,746.  Ask  someone  to  multiply  this 
number  by  any  number  he  chooses.  Announce  immediately  that 
this  product  is  exactly  divisible  by  3.    To  make  the  trick  appear 
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even  more  remarkable  let  another  person  multiply  the  same 
number  by  any  number.  Announce  that  this  second  product 
will  be  exactly  divisible  by  9.  To  vary  this  trick,  choose  a 
number  restricted  as  before  by  the  condition  that  the  sum  of 
its  digits  shall  be  a  multiple  of  9  and  add  two  zeros  at  the  right. 
Let  two  people  multiply  this  number  as  before,  each  using  any 
multiplier  he  chooses.  In  this  case  announce  that  the  first 
product  is  exactly  divisible  by  2  and  the  second  exactly  divisible 
by  4,  and  both  by  12. 

5.     Miscellaneous  Recreations 

There  are  many  interesting  recreations  which  consist  in  form- 
ing numbers  by  various  combinations.  These  might  be  given  as 
puzzles  and  as  such  they  are  sure  to  arouse  the  children's  interest. 

For  example,  write  the  number  45  as  the  sum  of  four  numbers 
such  as  will  give  10  as  the  result  of  adding  2  to  the  first  of  these 
numbers,  by  subtracting  2  from  the  second,  by  multiplying  the 
third  by  2  and  by  dividing  the  fourth  by  2.34 

Answer:  8  +  12  +  5  +  20  =  45 

8  +  2=  10       5X2=  10 
12  —  2=10     20-^2=10 

Another  problem  of  this  type  is  that  of  forming  the  number 
225  by  the  addition  of  integers  composed  of  the  nine  significant 
digits  each  taken  once.35 

Answer:         225  =  1+23  +  45  +  67  +  89 

We  should  notice  that  in  the  preceding  case  each  new  addend 
is  formed  by  adding  22  to  the  preceding  one.  All  numbers  which, 
like  225,  can  be  decomposed  into  addends  composed  of  the  nine 
significant  digits  must  be  multiples  of  nine,  since  the  sum  of  the 
nine  significant  digits  is  a  multiple  of  nine.  For  example,  100 
not  being  a  multiple  of  nine  cannot  be  obtained  by  a  similar 
addition. 

There  are  several  other  problems  which  involve  the  use  of 
the  nine  significant  digits.  One  of  the  favorite  ones  is  the  fol- 


"  Fourrey,  p.  II. 
17  Ibid.,  p.  14. 


475]  Number  Games  and  Number  Rhymes  91 


36 


lowing.     To  write  the   number   100  using  all   nine  significant 
digits.     Fourrey  gives  many  answers  to  this  problem. 

100=    1+    2  +  3  +  4  +  5+6  +  7  +  8X9 


=  74  +  25  + 

l  +  A 

-95  + 

4  + 

w+i 

=  98  + 

i  +  - 

1  +  H 

=  91 

5742 
638 

=  91 

7524 

=  91 

=  94 
=  96 


5823 
647 

1578 

263 

1428 


357 
96     2148 

537 

1752 


96 


438 

In  Ball's  "  Recreations  Mathematiques  "  we  find  the  following- 
additional  results : 87 

100  =  50  +  49  +  ^  +  ft 
=  78  +  i5+V9  +  \/64 
Lucas  adds  the  two  following : 38 

100  =  97  +L^+£+i 
o 

=  75  +  24  +  i%  + 1 

There  is  another  interesting  puzzle  connected  with  the  number 
100.  To  write  100  as  the  sum  of  four  numbers  such  that  4 
added  to  the  first,  subtracted  from  the  second,  multiplied  by  the 
third,  and  used  as  divisor  for  the  fourth,  gives  the  result  16. 

Answer:  100=12  +  20  +  4  +  64 

12  +  4=16        4X4=16 

20  —  4  =   l6  64  -r-  4  =  l6 

34  P.    12. 

37  P.   85. 

38  L'Arithmetique  Amusante.  p.  84 


92  Teachers  College  Record  [476 

Still  another  puzzle  connected  with  the  number  100  is  that  of 
writing  100  with  a  single  digit  repeated  five  times.  There  are 
several  possibilities.39 

100=  in  —  11 

=5X5X5-5X5 

=  3X33  +  1 

=  (5  +  5  +  5  +  5)X5 

Schaf er  gives  the  following  puzzles  involving  the  number  100 : 
To  write  100  without  using  zeros. 

A  nswer :     1 00  =  99 1 

To  write  100  with  four  9's:     991=100 

To  write  100  with  six  9's :     99  If  =  100 

We  find  several  interesting  puzzles  centering  about  the  num- 
ber 9.  For  example,  to  write  the  number  9  using  all  ten  digits 
of  the  decimal  system  each  appearing  but  once. 

_  97524^ 

10836 
=  95823 


10647 
=  95742 


10638 
10638 

It  is  possible  to  write  the  number  1  using  all  ten  digits  as 
follows : 40 

3  5      l4& 

1  =  —  +-±Z 
70      296 

Another  interesting  problem  is  that  of  writing  31  using  five  3's. 

The  following  is  a  similar  problem:     To  write  34  using  four 
3's  we  may  write, 

33  +  I  =  34 

We  may  write  the  number  14  with  five  i's  and  the  number  13 
with  four  i's  as  follows: 

14=    1  -f- 1  +  1  +  11 

13=  11  +  1  +  1 
S9Fourrey,  p.  12. 
"  Ball,  p.  85. 
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A  very  puzzling  problem  is  that  of  finding  the  largest  number 
that  can  be  written  with  three  digits.  The  answer  we  are  likely 
to  obtain  is  999,  whereas  the  correct  answer  is  99s. 

After  a  little  mathematics  of  this  recreational  type,  the  class 
will  return  to  the  usual  work  of  the  grade  with  a  new  enthu- 
siasm and  the  conviction  that  arithmetic  isn't  so  stupid  after  all. 

Part  II.     Algebra 

There  are  many  interesting  arithmetical  tricks  and  number 
games  whose  explanation  requires  a  knowledge  of  elementary 
algebra.  Some  of  these  might  well  be  introduced  even  in  the 
eighth  grade,  or  at  any  rate  early  in  the  high-school  course, 
particularly  with  that  type  of  immature  mind  that  is  now  begin- 
ning to  modify  the  intellectual  work  of  our  American  secondary 
schools.  Several  of  those  given  in  this  Part  II  are  identical  with 
some  already  given,  and  are  here  repeated  only  because  the  alge- 
braic explanation  is  clearer  than  the  one  suggested  in  Part.  I. 

Some  of  the  number  games  given  in  the  first  part  of  this 
paper  might  be  taken  up  at  this  stage  with  their  algebraic 
explanations.  For  example,  let  someone  choose  a  number  con- 
sisting of  two  digits,  reverse  the  order  of  the  digits,  subtract 
the  smaller  number  from  the  larger,  and  state  one  of  the  digits. 
The  other  digit  can  then  be  determined  by  subtracting  the  one 
which  was  given  from  9.  The  explanation  is  a  simple  one  as 
soon  as  the  algebraic  symbolism  is  familiar  to  the  pupil: 

Let  10a  t  b  =   the  number. 

Then  10b  +  a  =  the  number  after  the  order  of  the  digits  has 
been  reversed. 

Subtracting,  we  have 

10a  +  b  —  ( 10b  +  a)  —  9  (a—b). 

The  difference  between  the  two  numbers  will  therefore  be  a 
multiple  of  9.  Owing  to  the  peculiar  property  of  9  in  our 
decimal  system,  the  sum  of  the  digits  in  the  answer  will  be  9. 
Hence,  if  one  of  the  digits  is  given,  the  other  can  be  found  by 
subtracting  from  9.  A  similar  explanation  may  be  given  for  the 
case  in  which  a  three  digit  number  is  used. 

The  algebraic  explanation  of  the  test  by  "  casting  out  nines  " 


94  Teadwrs  College  Record  [478 

could  also  be  given  at  this  stage,  the  following  being  one  of  the 
simpler  forms : 

Every  number  may  be  considered  as  consisting  of  a  units, 
b  tens,  c  hundreds,  d  thousands,  etc.,  and  therefore  may  be 
written  in  the  form: 

a+  10b  +  100c  +  ioood  + 

or         a  +  gb  +  b  +  99c  +  c  +  999c?  +  d  + 

This  can  be  expressed  as  the  sum  of  the  following  two 
addends : 

1.  {gb  +  99c  +  999J  +     .     .     .     .) 

2.  (a  +  fe  +  c  +  d+ ) 

Since  the  first  addend  is  exactly  divisible  by  9,  the  remainder 
obtained  by  dividing  the  second  addend  (the  sum  of  the  digits) 
by  9  is  the  same  as  that  obtained  by  dividing  the  original  number 
by  9. 

There  are  numerous  tricks  which  involve  merely  the  use  of 
letters  as  general  numbers.  Most  of  these  consist  in  guessing 
a  number  thought  of  by  someone.  Since  these  always  prove  so 
interesting  to  a  class,  several  are  given  as  types  from  which 
others  can  easily  be  worked  out. 

First.  Think  of  a  number,  add  5,  multiply  the  sum  obtained 
by  3  and  subtract  7  from  the  product.  The  number  can  be 
found  by  subtracting  8  from  the  result  and  then  dividing  by  3. 
Representing  the  number  thought  of  by  a  and  the  result  of  the 
above  operations  by  p,  we  have: 

30+15-7  =  ^ 

Za  +  8  =  p 

p  —  8 
a =  - 

3 

For  example,  suppose  the  number  thought  of  is  6.  We  then 
obtain  the  result  26.  26  —  8  =  18,  18  -*-  3  =  6,  the  number  origin- 
ally thought  of.41 

As  a  second  illustration,  think  of  a  number,  multiply  it  by  6, 
subtract  5,  multiply  by  3,  add  1,  divide  by  2,  and  then  add  7. 
From  the  result  find  the  original  number.    The  students  may  be 


41 


Schubert,  I,  p.  I. 
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asked  to  find  the  solution  by  means  of  general  numbers.     For 
example,  suppose  the  number  thought  of  is  a.     We  then  have: 

[(6a— 5)  3  +  1H2  +  7; 

(18a—  15  +  1)^2  +  7; 
(18a—  14)^2  +  7; 

aa  —  7  +  7', 
ga. 

In  other  words,  the  original  number  is  \  of  the  result 
obtained.42 

Again,  think  of  a  number,  multiply  it  by  2,  add  3,  multiply 
by  5,  and  subtract  11.    In  this  case  we  have: 

(2*1  +  3)5-11, 
or     ioa+15  — 11, 
or     10a  +  4. 

Hence,  by  disregarding  4,  the  last  digit  of  the  answer,  we 
obtain  the  original  number.  If,  for  example,  the  number  chosen 
was  7,  the  successive  steps  above  would  give:  14,  17,  85,  74. 
Disregarding  the  4  we  find  the  original  number,  7.43 

The  solution  of  the  following  problem  requires  somewhat  more 
algebraic  manipulation.  Ask  someone  to  think  of  a  number, 
multiply  it  by  3,  add  25  to  the  product,  and  then  multiply  the 
result  by  4.  To  find  the  original  number  subtract  100  from  the 
result  obtained  and  then  divide  by  12.44    In  this  case  we  have: 

(30  +  25)  4  -p 
12a  +  100  =  p 
12a  =  p  —  100 
p—  100 


a  = 


12 


The  following  is  another  simple  problem.  Ask  someone  to 
choose  a  number,  multiply  it  by  2,  add  5,  multiply  the  result  by 
5,  add  10,  and  then  multiply  by  10.  Mentally  subtract  350  from 
the  result  announced.     Here  we  have: 

a,  2a,  2a  +  5,  10a  +  25,  10a  +  35,  100a  +  350,  100a. 


42  Schubert,  I,  p.  2. 
41  Ibid.,  p.  2. 
"Ibid.,  p.  3- 
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Hence  the  hundred's  digit  of  the  result  is  the  number  originally 
chosen.45 

Ask  someone  who  has  thought  of  a  number  to  treble  it.  Then 
ask  if  the  product  is  even  or  odd.  If  it  is  even,  request  him  to 
take  half  of  it;  if  it  is  odd,  request  him  to  add  unity  to  it  and 
then  take  half  of  it.  Now  tell  him  to  multiply  the  result  of  the 
second  step  by  3.  Ask  how  many  integral  times  9  is  contained 
in  the  latter  product. 

Suppose  the  answer  is  n.  Then  the  number  thought  of  was 
2n  or  2ti-\-  1,  according  as  the  result  of  the  first  step  above  was 
even  or  odd.  For  if  the  number  is  even,  it  must  be  of  the  form 
2w.    The  successive  operations  applied  to  this  give: 

6« ;  I  of  6n  =  3 ;  ^nXn  =  gn;^H  —n 

9 
From  this  the  original  number,  2ti,  can  easily  be  found. 

If  the  number  is  odd,  it  must  be  of  the  form  2w+  1.     In  this 

case  we  have : 

(2W+  1)  3  +  6w+  3; 
$  (6w +  3+  i)=3n  +  2; 
(3^  +  2)  3  =  9^  +  6. 

This  number  divided  by  9  gives  the  quotient  n  and  remainder  6. 
From  these  the  original  number,  2n-\-  1,  can  be  readily  found.46 

Again,  request  the  person  who  has  thought  of  a  number,  to 
perform  the  following  operations.  Multiply  it  by  5 ;  add  6  to 
the  product;  multiply  the  sum  obtained  by  4;  add  9  to  the  new 
product ;  and  multiply  the  last  sum  obtained  by  5.  Ask  for  this 
final  result,  mentally  subtract  165  from  it  and  divide  the  re- 
mainder by  ioo.47 

For,  let  n  equal  the  number  selected.  The  results  of  the  above 
operations  give : 

5»  +  6 ; 

(5«  +  6)  4  =  2on  +  24 ; 
2on  +  24  +  9  =  2011  +  33  ; 
(20M  +  33)  5  =  ioom  +  165. 


4BBachet,  Problem  XIV,  p.  27. 
48  Ibid.,  Problem  I,  p.  13. 
47  Ball,  p.  61. 
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To  discover  how  much  money  a  person  has  in  his  pocket,  tell 
him  to  multiply  the  number  of  dollars  in  his  pocket  by  50;  add 
72  to  this  product ;  subtract  1 1 1  from  the  resulting  sum ;  add  39 
to  this ;  and  then  divide  by  5.  The  result  will  be  a  number  end- 
ing in  zero.  Disregard  this  zero  and  the  resulting  number  will 
represent  the  amount  of  money  the  man  has  in  his  pocket.*8 

For,  let  a  represent  the  amount  of  money  the  man  has  in  his 

pocket  and  we  have : 

50^  +  72—111  +  39 

5 
_5oa 

5  =ioa 
Ask  someone  to  choose  a  number;  multiply  it  by  2;  add  5; 
multiply  by  5;  add  3;  multiply  by  10;  add  3;  and  subtract  150. 
The  result  will  be  a  number  ending  in  33.  Disregard  these  last 
two  digits  and  subtract  one  from  the  resulting  number  to  find 
the  number  originally  chosen.49     In  this  case  we  have: 

a,  2a,  2a  +  5,  {2a  +  5)  5, 

10a  +  25  +  3 

(ioa  +  28)  10 

100a  +  280  +  3 

iooa  +  283—  150 

100a  +  100  +  33 

100  (a  +  1)  +33 

The  following  involves  the  squaring  of  a  binominal  and  might 
be  taken  up  in  connection  with  that  work.  Ask  someone  to 
think  of  a  number,  a,  then  of  the  number  a  +  1,  the  next  higher 
number  in  the  natural  sequence;  then  to  square  both  numbers 
and  find  the  difference  between  the  two  squares.  Ask  for  this 
difference  and  subtract  one  from  it.  The  result  thus  obtained 
will  be  twice  the  number  originally  chosen.  Representing  the 
original  number  by  a,  we  have : 50 

( a  +  1 ) 2  -  a2  =  a2  +  2a  +  1  -  a2 
=  2a+  1 


48  Schafer,  p.  178. 

49  Ibid.,  p.  172. 
°°Fourrey,  p.  133. 
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Such  problems  seem  even  more  remarkable  when  the  original 
number  enters  into  the  operations  performed  as  well  as  in  the 
initial  step.  For  example,  think  of  a  number ;  add  3 ;  multiply 
the  sum  by  6;  subtract  3  from  the  product  obtained;  and  then 
subtract  the  number  originally  chosen ;  finally,  divide  the  result 
of  the  preceding  step  by  5.  To  find  the  number  we  need  only 
subtract  3  from  this  result.51  Letting  a  represent  the  number 
chosen,  we  have: 

(0  +  3)6  —  3  —  a     6a  +  18  —  3  —  a 

5  5 

5a+  15 


5 

As  a  second  illustration  of  this  type  of  problem,  think  of  a 
number ;  multiply  it  by  4 ;  subtract  3 ;  multiply  the  difference 
obtained  by  6;  add  3  to  this  product;  then  add  the  number 
originally  chosen ;  divide  the  resulting  sum  by  5 ;  and  to  the 
quotient  just  found  add  three  times  the  number  obtained  by 
adding  1  to  the  number  originally  chosen.  Ask  for  the  result 
and  divide  it  by  8  to  find  the  original  number.52  Letting  a  equal 
the  original  number,  we  have : 

(da  —  3)  6  +  3  +  a  +  a   .      ,.     .     N 
*'         * +  3  ( a  +  1 )  ; 

24a—  18+  3  +  a    . 

+  ix  +  3 ; 


5 
250—15 


+  30  +  3 ; 


0 
50  —  3  +  30  +  3 ; 

8a 

Again,  think  of  a  number  and  perform  the  following  three 
sets  of  operations  upon  it,  noting  the  result  of  each  set.  First, 
add  2  to  the  original  number  and  multiply  the  sum  obtained  by 
3 ;  second,  add  4  to  the  original  number  and  multiply  the  sum 
by  5 ;  third,  add  6  to  the  original  number  and  multiply  the  sum 


51  Schubert,  I,  p.  6. 
"Ibid.,  I,  p.  7. 
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by  7.  Add  the  three  results  obtained  above;  subtract  8  from 
this  sum  and  divide  the  resulting  difference  by  15.  To  find  the 
original  number  subtract  4  from  the  result  announced.53  Letting 
a  represent  the  number  chosen,  we  have : 

3  (a +  2)+ 5  (a +  4)+ 7  (a +  6)=  15a +68 
15a +  68  — 8 


15 


0  +  4 


The  following  is  still  another  example  of  this  type  of  problem. 

Let  someone  choose  any  number.     Then 

Multiply  it  by  any  number,  a 

Divide  it  by  any  number,     b 

Multiply  the  quotient  by        c 

Divide  this  result  by  d 

Divide  the  final  result  by  the  original  number; 

Add  the  original  number  to  the  quotient  obtained; 

ac 
Ask  for  the  result  and  then  subtract  ■=-;. 

bd 


54 


Representing  the  original  number  by  n,  we  have: 
na,  nac,  ac,  ac    , 

"■""'T  -bduU  +  n 

These  problems  can  be  arranged  so  as  to  involve  expressions 
of  the  second  degree.  For  example,  multiply  the  number  chosen 
by  the  number  which  exceeds  it  by  unity;  from  this  product 
subtract  the  original  number,  and  announce  the  result  obtained. 
The  square  root  of  this  result  is  the  original  number.55  For, 
representing  the  number  chosen  by  a,  we  have : 

a  (a  +  1 )—  a  =  a2  +  a  —  a  =  a2 

This  type  of  recreation  may  be  extended  to  problems  involv- 
ing the  guessing  of  two  or  more  numbers  chosen  by  one  or 
several  people.  Many  of  these  problems  can  be  used  to  advan- 
tage in  the  classroom.  For  example,  let  someone  unseen  by 
you,  place  in  a  row  three  cards  containing  numbers  less  than  ten. 
Tell  him  to  double  the  number  on  the  left  hand  card ;  add  3  to 
the  number  obtained ;  multiply  this  sum  by  5 ;  add  7  to  the  pro- 

63  Schubert,  I,  p.  7. 
"Bachet,   Problem  5,  p.  31. 
"Schubert,  I,  p.  8.  * 
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duct  obtained ;  add  the  number  on  the  middle  card ;  double  the 
result ;  add  3 ;  multiply  by  5 ;  and  add  the  number  on  the  right 
hand  card.  For  example,  represent  the  numbers  by  a,  b,  and  c. 
Then  the  final  result  obtained  is  of  the  form : 

100a  +  10&  +  c  +  235. 

Call  for  this  final  result  and  mentally  subtract  235  from  it. 
Hundred's  digit  of  the  resulting  number  represents  the  number 
on  the  left  hand  card,  ten's  digit  the  number  on  the  middle  card, 
and  unit's  digit  the  number  on  the  right  hand  card.36  This  trick 
may  be  varied  considerably.  For  example,  ask  three  people  each 
to  think  of  a  number  less  than  ten,  and  proceed  as  before.  Or, 
each  number  may  represent  some  definite  thing,  as,  for  example, 
the  number  on  the  left  may  represent  the  number  of  sisters  one 
has,  the  middle  number  the  number  of  brothers,  and  the  right 
hand  number  the  number  of  living  grandparents. 

As  another  illustration  of  this  type  of  problem,  suppose  there 
are  two  numbers,  one  even  and  the  other  odd,  and  that  a  per- 
son A  is  asked  to  select  one  of  them  and  another  person  B  takes 
the  other.  To  determine  whether  A  has  selected  the  even  or  the 
odd  number,  proceed  as  follows: 

Ask  A  to  multiply  his  number  by  2  (or  by  any  even  number). 

Ask  B  to  multiply  his  number  by  3  (or  by  any  odd  number). 

Request  them  to  add  the  two  products  and  tell  you  the  sum. 

If  this  sum  is  even,  A  originally  selected  the  odd  number,  but 
if  it  is  odd,  A  originally  selected  the  even  number.57 

The  reason  is  obvious. 

The  above  case  was  extended  by  Bachet,  a  French  writer  of 
1612,  to  any  two  numbers,  provided  they  are  prime  to  one 
another  and  one  of  them  is  not  itself  a  prime.  Let  the  num- 
bers be  m  and  n.  Suppose  p  is  a  factor  of  n.  Ask  A  to  select 
one  of  these  numbers  and  B  to  take  the  other.  Choose  a  number 
prime  to  p,  say  q.  Ask  A  to  multiply  his  number  by  q,  and  B 
to  multiply  his  number  by  p.  Request  them  to  add  the  two 
products  and  state  the  sum.  Then  A  originally  selected  m  or 
n  according  as  this  result  is  not,  or  is,  divisible  by  p.5S 


59  Ball,  p.  79- 

57  Ibid.,  p.  76. 

58  Bachet,  Problem  XI,  p.  50. 
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To  guess  several  numbers  selected,  we  may  write  the  numbers 
from  1  through  9  on  separate  cards.  Let  each  of  several  per- 
sons select  one  of  these  cards.  Ask  the  first  person  to  multiply 
his  number  by  2,  add  1,  and  multiply  the  result  by  5.  Let  him 
write  this  product  on  a  slip  of  paper  and  pass  it  to  the  second 
person.  Ask  this  second  person  to  add  his  number  to  that 
written  on  the  slip  of  paper,  to  double  this  result,  add  1,  and 
multiply  by  5.  Let  him  write  this  answer  on  a  slip  of  paper 
and  pass  it  to  the  third  person,  who  in  turn  will  add  his  number 
to  that  on  the  slip,  multiply  by  2,  add  1,  and  multiply  by  5. 
Continue  in  this  way  until  the  last  number  has  been  added. 

Ask  for  the  last  result  and  mentally  subtract  from  it  a  number 
composed  of  as  many  5's  less  one  as  there  were  persons  who 
chose  cards.  This  result  will  give  the  numbers  selected;  that 
is,  the  digit  of  highest  order  will  be  the  number  chosen  by  the 
first  person,  the  next  that  chosen  by  the  second  person,  and  so 
on.59  For  suppose  three  numbers,  a,  b,  and  c,  were  chosen.  The 
results  of  the  successive  operations  will  then  be: 

2a  +  1 

10a  +  5+  b 

20a  +  10  +  2b  +  1 

100a  +  55  +  10&  +  c 

200a  +110  +  20&  +  2c  4- 1 

1000a  +  555  +  100&  +  ioc  -f  d 

Subtract  555  and  the  result  is: 

1000a  +  100&  +  ioc  +  d. 

In  the  above  problem  the  first  person  may  be  allowed  to 
choose  any  number  consisting  of  several  digits.  In  this  case, 
unit's  digit  of  the  result  will  represent  the  number  chosen  by 
the  last  person,  ten's  digit  that  chosen  by  next  to  the  last  person, 
and  so  on.  All  the  digits  preceding  the  one  which  represents 
the  number  chosen  by  the  second  person,  will  represent  the 
number  chosen  by  the  first  person. 

In  reality,  we  have  here  done  nothing  more  than  multiply  by 
powers  of  ten.  The  digit  1  was  introduced  merely  to  distract 
the  attention  from  this  fact  and  to  prevent  the  discovery  of 
the  apparent  trick. 

69Fourrey,  p.  137. 
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Again,  ask  someone  to  think  of  two  numbers.  To  the  product 
of  these  two  numbers  let  him  add  the  product  obtained  by  mul- 
tiplying the  larger  of  the  two  numbers  by  the  difference  between 
the  two  numbers.  To  find  the  larger  number,  take  the  square 
root  of  the  result.  To  find  the  smaller  number,  multiply  this 
smaller  number  by  the  difference  between  the  two  numbers  and 
subtract  the  result  from  the  product  of  the  two  original  num- 
bers. The  square  root  of  the  result  will  be  the  smaller  number.60 
For,  letting  a  represent  the  larger  number  and  b  the  smaller 
number,  we  have: 

ab  +  a  (a  —  b)=  ab  +  a2  —  ab  =  a2 
and     ab  —  b  (a  —  &)=  ab  —  ab  +  b2  =b2 

To  find  five  successive  numbers  chosen  by  someone,  ask  him 
to  find  the  sum  of  the  five  numbers,  multiply  this  sum  by  8; 
divide  the  resulting  product  by  2 ;  and  multiply  the  quotient  thus 
obtained,  by  5.  The  result  will  be  a  number  terminated  by  two 
zeros.  Disregard  these  zeros,  that  is  divide  this  number  by  100, 
and  the  number  obtained  will  be  the  third  of  the  five  numbers 
chosen.  The  two  preceding  and  the  two  following  numbers 
can  then  be  readily  found.61  For  example,  suppose  the  num- 
bers chosen  are  5,  6,  7,  8,  9  (or,  in  general  a  — 2,  a— 1,  a, 
a+ 1,  a  + 2).    We  then  have: 

-^- ■  X  5  =  700  — X5  =  100a 


Ask  someone,  who  has  thought  of  two  numbers  each  of  which 
is  less  than  ten,  to  multiply  the  first  number  by  2 ;  add  5  to  the 
product ;  multiply  the  sum  by  5 ;  add  the  second  number ;  and 
then  tell  you  the  final  result.  Mentally  subtract  25  from  this 
result.  The  difference  obtained  will  be  a  two-digit  number  of 
which  ten's  digit  will  be  the  first  number  thought  of,  and  unit's 
digit  the  second.62  For,  representing  the  first  number  by  a  and 
the  second  by  b,  we  have : 

(20  +  5)  5  +  6-25; 
iocr  +  25  +  6  —  25; 
ioa  +  b 


90Schafer,  p.  176. 
81  Ibid.,  p.  177. 
"Ibid.,  p.  180. 
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The  above  problem  may  be  extended  to  three  numbers,  each 
less  than  ten.  In  this  case  multiply  the  first  number  by  2 ;  add  5 ; 
multiply  by  5;  add  the  second  number;  multiply  by  10;  add  the 
third  number;  and  announce  the  result.  This  result  minus  250 
gives  the  three  numbers  in  order,  reading  from  left  to  right. 
The  explanation  is  similar  to  that  of  the  above  case.63 

As  another  illustration  of  a  problem  involving  two  numbers, 
ask  someone  to  select  at  random  from  a  box  a  domino  on  each 
half  of  which  is  a  number.  Tell  him  to  write  these  numbers; 
multiply  either  of  them  by  5 ;  add  7  to  the  result ;  double  this 
result;  and,  lastly,  add  to  this  the  other  number.  From  the 
number  thus  obtained  the  original  numbers  can  be  found  by 
subtracting  14,  for  the  result  will  be  a  number  of  two  digits, 
these  digits  being  the  numbers  chosen. 

Suppose  the  numbers  selected  be  represented  by  a  and  b,  each 
of  which  from  the  nature  of  dominoes  is  less  than  10.  Then 
we  have : 6* 

10a  +  14,  and 
ioa  +  14  +  b 
Subtracting  14,  we  have  10a  +  b. 

) 

To  find  the  result  of  a  series  of  operations  performed  on  any 

number  (unknown  to  the  questioner)  without  asking  any  ques- 
tions, ask  someone  to  write  any  number  consisting  of  three 
digits ;  then  to  write  the  number  obtained  by  reversing  the  order 
of  the  digits  of  the  first  number;  then  to  find  the  difference 
between  these  two  numbers ;  then  to  write  the  number  obtained 
by  reversing  the  order  of  the  digits  in  this  difference ;  and  finally 
to  add  this  last  number  to  the  difference  obtained  above.  The 
result  of  this  last  operation  is  always  1089,  no  matter  what 
number  was  selected.65 


1  Schafer,  p.  181. 
'  Ball,  p.  78. 
'Ibid.,  p.  74. 
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Explanation:      965  100a  +  10&  +  c 

569  100c  +  10b  +  a 

396  100  (a  —  c  —  i)+90+(io  +  c  —  a) 

693  100  (10  +  c  —  a)  +90+  (a  —  c  —  1 ) 
1089  900  +  180  +  9  =  1089 

The  following  is  a  similar  case:     Write  any  number  consist- 
ing of  three  digits  which  decrease  by  unity  from  left  to  right; 
reverse  the  order  of  these  digits ;  and  find  the  difference  between 
the  two  numbers.    This  difference  will  always  be  198.66 
765         iooa+  10  (a—  i)+a  —  2 
567         100  (a  — 2)+  10  (a—  1 )+ a 
198  99a  — 99  (a  — 2)=  99  (a  — a +  2) 

=  198 

The  following  is  another  problem  to  which  the  answer  can 
be  found  without  asking  any  questions : 

Request  someone  to  think  of  a  number,  and  to  multiply  it  by 
any  number,  say  a ;  then  to  add  b ;  then  to  divide  the  sum  by  c ; 

then  to  take  _  of  the  number  originally  chosen.     Subtract  this 
e 

from  the  quotient  just  found.     This  result  is  always  known  to 
the  questioner.     For  the  result  of  the  first  three  operations  is 

n  a  -f-  b        ,,  1r,  .      .  n  a     m*     ••.«. 

,  and  the  result  of  the  next  operation  is .     The  differ- 


ence between  these  is  _  and  is  therefore  known  to  the  questioner.67 

c 

The  following  is  a  recreation  of  the  same  type,  involving 
denominate  numbers : 

Ask  someone  to  write  a  number  of  yards,  feet,  and  inches, 
less  than  11  yards  and  in  which  the  number  of  inches  differs 
from  the  number  of  yards.  Ask  him  to  reverse  this  number, 
that  is,  to  write  below  it  the  number  obtained  by  interchanging 
the  number  of  yards  and  inches ;  then  to  find  the  difference 
between  the  original  number  and  this  new  number;  then  to 
reverse  this  difference  and  add  this  result  to  the  difference  before 
the  digits  were  reversed.    The  result  will  always  be : 

11  yards  4  feet  11  inches 

06  Ball,  p.  76. 

"Bachet,  Problem  VIII,  p.  44. 
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Explanation:  Letting  a  represent  the  number  of  yards,  b  the 
number  of  feet,  and  c  the  number  of  inches,  where  c  is  less  than 
a,  we  have: 

yards  feet  inches 

a  b  c 

c  b  a 

a  —  c — 1  2  c  —  a+12 

c  —  a+12  2  a  —  c  —  1 


11  4  11 

This  problem  may  be  varied  by  using  any  other  three  denomi- 
nate numbers.'68  If,  for  example,  we  use  hours,  minutes,  and 
seconds,  the  constant  result  will  be  60  hours,  59  minutes,  and 
59  seconds. 

Anyone  who  has  a  knowledge  of  elementary  algebra  can  make 
this  number  trick  seem  even  more  remarkable  by  giving  a  per- 
son freedom  to  choose  any  number  and  also  freedom  to  per- 
form any  operations  he  chooses,  provided  he  tells  what  these 
operations  are  and  what  result  he  obtains.  By  letting  some 
letter,  a,  represent  the  number  chosen  we  can  readily  find  that 
number  as  follows :  Form  an  equation  whose  left  hand  member 
will  express  the  operations  performed,  and  whose  right  hand 
member  will  be  the  result  obtained.  To  find  the  original  num- 
ber solve  for  a.  For  example,  suppose  the  person  who  has 
chosen  a  number  announces  that  he  has  multiplied  it  by  2 ;  added 
17;  multiplied  the  resulting  sum  by  the  original  number;  and 
obtained  the  result  135.  Letting  a  represent  the  number  chosen, 
we  have : 69 

(20+17)0=135 
2a2  +  17a—  135  =  0 
(20  +  27)  (a  —  5)  =0 

a  =  —  13i  or  5 

There  are  many  interesting  "  short  cuts  "  in  arithmetic  that 
may  be  ranked  among  the  games  of  the  science.     For  example, 


68  In  Ball,  p.  74,  the  rule  is  developed  for  pounds,  shillings,  and  pence. 
89  Schubert,  I,  p.  8. 
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to  multiply  a  number  consisting  of  two  digits  by  a  number  of 
one  digit,70  we  may  notice  that  — 

57X6  =  (5o  +  7)6 

=  300  +  42  =  342  ; 
or,  in  general 

(10a  +  b)  c  =  loac  +  be 

There  is  also  a  simple  method  for  the  multiplication  of  two 
numbers,  each  of  which  consists  of  two  digits,  the  first  being 
unity. 

Here  we  have :     18X13  =  18(10+3) 

=  180+18X3 

=  i8o+(io  +  8)  3 

=  180  +  30  +  8X3 

=  (18  +  3)  10  +  8X3 

=  210  +  24  =  234 
Similarly,  19  X  17  =  ( 19  +  7)  10  +  63 

=  323 
From  these  two  cases  the  rule  is  evident. 

Pupils  are  usually  interested  in  learning  of  the  multiplication 

of  two  numbers  each  consisting  of  two  digits,  both  having  the 

same  digit  in  ten's  place.     In  this  case  we  multiply  the  number 

of  tens  in  the  multiplicand  by  the  multiplier  increased  by  the 

digit  in  unit's  place  of  the  multiplicand,  and  add  to  the  product 

thus  obtained  the  product  of  the  digits  in  unit's  place. 

For  example, 

42  X  49  =  40  X  51  +  18  =  2058 
This  method  is  an  application  of  the  following: 

(a  +  b)  (a  +  c)=a(a  +  b  +  c)+  be. 
a  very  old  rule  in  arithmetic,  now  generally  forgotten. 

To  multiply  a  two-digit  number  by  a  number  consisting  of 
two  identical  digits  is  a  case  still  occasionally  found  in  arithme- 
tics.    For  example,  consider  the  product  of  48  and  33. 

To  48  add  the  digit  (4)  in  ten's  place,  which  gives  52.  Mul- 
tiply 52  by  30  and  add  to  this  product  the  product  of  the  digits 
in  unit's  place,  8X3.    Then  we  have : 

48  X  33  =  52  X  30  +  24  =  1584 

"Ball,  p.  47- 
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This  is  an  application  of  the  following: 

(loa  +  b)  nc=(iia  +  b)  loc  +  bc. 

To  square  a  two-digit  number  ending  in  5,  as,  for  example, 
75,  we  write  the  product  of  the  first  digit  by  the  next  higher 
digit  (7X8),  and  to  this  product  annex  2  and  5  as  the  last  two 
digits  of  the  square.     For, 

(a5)2=(aXio+5)2, 

=  a2  X  100  +  a  X  10  X  5  X  2  +  25, 
—  a{a+i)  100  +  25 
For  example,  6$2  =  4225 

To  square  a  two-digit  number  whose  first  digit  is  5  we  may 
proceed  as  follows:  Add  the  unit's  digit  to  25  for  the  first  two 
figures ;  this  will  always  be  followed  by  the  square  of  unit's 
digit.71 

The  following  is  a  problem  that  may  be  used  in  connection  with 
the  reduction  of  fractions : 

Think  of  a  number,  a,  then  of  another  number,  b,  that  is  greater 
than  o.  Divide  the  difference  of  these  numbers  by  their  product 
increased  by  1.  Subtract  this  quotient  from  the  greater  number, 
b,  and  multiply  the  result  by  3.  Call  the  final  result  A.  Again, 
divide  the  difference  of  the  two  numbers  by  their  product  in- 
creased by  1,  and  multiply  the  quotient  obtained  by  the  greater 
number.  To  this  product  add  one  and  multiply  the  sum  by  2. 
Call  the  result  B. 

Divide  A  by  B  and  ask  for  the  quotient.  The  original  number 
is  always  §  of  this  result.    For, 


reduces  to  -^  from 


ab+i 


fia  +  1 
which  the  original  number  can  readily  be  obtained.72 

As  a  type  of  the  game  element  in  connection  with  quadratic 
equations,  the  following  may  be  given: 

Take  any  number;  to  its  square  add  its  double;  and  increase 
this  sum  by  1.     Ask  for  the  result.     The  square  root  of  this 

71  Ball,  p.  52. 

"Bachet,  Problem  IX    (Supplement),  p.   196- 
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diminished  by  unity  will  be  the  original  number.     For  we  evi- 
dently have : 

a,  a2  +  2a  +  1,  a  +  1,  and  a. 

The  following  is  an  interesting  puzzle  in  connection  with 
simultaneous  equations : 

Have  someone  think  of  three,  four,  five,  or  more  numbers. 
If  there  were  three  numbers  chosen,  have  the  sums  stated  in 
pairs ;  if  there  were  four  numbers,  have  the  sums  stated  three 
by  three;  if  there  were  five  numbers,  have  the  sums  stated 
four  by  four,  and  so  on. 

From  the  simultaneous  equations  thus  obtained  it  is  easy  to 
find  each  number  by  subtracting  from  the  whole  sum,  the  partial 
sums  given.73 

A  familiar  old  puzzle  involving  a  geometric  progression  has 
come  down  to  us  from  Greek  times.  As  commonly  met  in  chil- 
dren's literature  it  is  changed  so  that  the  answer  is  1,  the  usual 
version  being: 

As  I  was  going  to  St.  Ives 

I  met  a  group  of  seven  wives. 

Every  wife  had  seven  sacks ; 

Every  sack  had  seven  cats ; 

Every  cat  had  seven  kits ; 

Kits,  cats,  sacks,  and  wives, 

How  many  were  going  to  St.  Ives  ? 

As  an  example  in  progressions,  change  "  met "  to  "  passed." 
In  the  nature  of  puzzles,  and  therefore  with  the  game  element 
prominent,  are  several  interesting  fallacies,  the  consideration  of 
which  involves  some  useful  mathematics.     For  example,74 

Let  a  =  b. 

Then  ab  =  a2. 

Hence  ab  —  b2  =  a  —  b2. 

and  b  (a~b)  =  {a  +  b)  (a  —  b). 

Therefore  b  =  a  +  b, 

or  b  =  2b, 

and  1=2. 


"Bachet,  Problem  VII,  p.  38. 
74  Ball,  p.  102. 
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As  a  second  interesting  case,  let  a  and  b  be  two  unequal  num- 
bers, and  let  c  be  their  arithmetical  mean.75 

Then  a  +  b  =  2c. 
Therefore  (a  +  b)  (a  —  b)=2c(a  —  b). 

Therefore  a2  —  2ac  =  b2  —  2bc, 

and  a2  —  2ac  +  c2  =  &2  —  2bc  +  c2. 

or  (a-c)2=(b-c)2. 

Hence  a  —  c  =  b  —  c 

and  a  =  b. 

But  a  and  b  were  taken  as  unequal.    Hence  any  two  unequal 
numbers  are  always  equal. 

By  a  somewhat  similar  reasoning  we  can  show  that  2  equals  3. 

For,  4—10  =  9—15, 

4  =  22, 

10  =  2x1x2, 

9  =  32> 

and  22-2X!X2  =  32  -2X3XI 

Completing  the  squares  by  adding  (f )  2,  or  ¥,  to  each  member 
we  have : 

(2-t)2=(3-i02, 
whence  2  — I     =  3—  t, 

and  2     =3. 

To  prove  that  5  equals  7,76 
Let  a  =  ib, 

Therefore,  4a  =  6b, 

or  14a—  ioa  =  21  b  —  15&, 

and  15&  —  ioa  =  21b  —  14a, 

or  5  (3&-2a)  =7  (3&  —  2a), 

Hence  5  =  7- 

We  can  also  show  that  9  equals  5." 
For,  9  +  5  =  2X7 

Multiplying  both  members  by  9  —  5,  we  have : 

92  —  52  =  2X7X9-2X7X5. 
Therefore,  92  -2X9X7  =  52  -2X5X7. 


75  Ball,  p.  103. 

78  Schubert,  I,  p.  135- 

"Ibid.,  I,  p.  136. 
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Adding  J-  to  both  members, 

92 -2X9X7  + 72  =  52 -2X5X7  + 72, 
or,  by  taking  the  sq.  root,  9  —  7  =  5  —  7. 
Hence  9  =  5. 

Let  a  and  b  be  any  two  numbers,  and  let  c  be  their  difference.78 
Then  a  —  b  =  c 

Multiplying  both  members  by  a  —  b, 

a2  —  2ab  +  b2  =  ca  —  cb, 
whence  a  (a  —  b  —  c)  =  b  (a  —  b  —  c). 

Therefore  a  =  b. 

In  other  words,  any  two  numbers  are  always  equal. 
Furthermore,  +  1  equals  —  1. 

For,  VflXV&  =  \'ab, 

whence  V  — 1  X  V~=~i  =  V  (—1)  (— 1), 

or  (V  —  1)*=  V  1, 

whence  —  1  =      1. 

Of  course  the  fallacy  is  quite  obvious  in  each  case  if  one  has 
had  a  little  training  in  algebra,  and  its  recognition  is  an  exercise 
that  becomes  the  more  interesting  on  account  of  the  game  element 
involved. 

These  are  only  a  few  of  many  puzzles  that  pleasantly  conceal 
a  number  of  important  mathematical  principles,  and  that  are 
available  for  elementary  and  secondary  schools.  There  is  an 
extensive  literature  upon  these  recreations,  and  we  may  hope 
to  see  some  of  this  material  used  to  good  advantage  in  the 
schools  as  this  literature  becomes  better  known. 


Ball,  p.  104. 
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